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Abstract 
 
Populations are rapidly growing older across the globe. In South Africa, life 
expectancy has been on the increase over the past decade, and the proportion of 
older people is projected to increase dramatically over the coming years. Whilst this is 
a remarkable achievement, it does not mean that additional years of life will be 
healthy. To this end, the question being asked by researchers and policy makers is 
whether people are living longer and healthier lives? In order to answer this 
important question, health expectancies have been developed which combine 
morbidity and mortality data into a single index that measures population health. The 
health expectancies have become standard measures of population health across first 
world countries. Unfortunately, there is little awareness about their use in developing 
countries, including South Africa. The aim of this study was to estimate health 
expectancies based on various objective and subjective measures, in order to give a 
first comprehensive analysis of the health and wellbeing of older people in South 
Africa. The data were drawn from two nationally representative surveys namely; the 
WHO-Study on Global Ageing and Adult Health (SAGE) and the South African 
National HIV Incidence, Prevalence, Behaviour and Communication Survey 
(SABSSM) surveys. 
The results are presented in the form of five manuscripts each submitted for 
publication. The first manuscript estimates sexually active life expectancies and 
factors associated with sexual activity. The results show that older people are gaining 
more years of sexual activity. HIV in older women and chronic conditions in older 
men reduced odds of sexual activity. The second manuscript found that there was 
both absolute and relative compression of morbidity in older people between 2005 
and 2012, based on self-rated health measure. The third manuscript estimates happy 
life expectancy and examines factors associated with happiness in older people. 
Happy life expectancy was greater for men than women, and wealth status was the 
strongest predictor of happiness. In the fourth manuscript, subjective and objective 
measures were used to estimate health expectancies. The former showed a more 
positive outlook compared to the latter. Gender differentials were evident in that 
although women live longer than men, they spent a greater part of their lifetime in 
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poorer health than men. The fifth manuscript goes a crucial step further, to estimate 
the contribution of specific diseases to disability. This is important for policymakers 
as this identifies entry points of interventions aimed at reducing the onset and 
burden of disability in the elderly population. The most contributors of disability 
were musculoskeletal and cardiovascular diseases. The thesis concludes that the 
health of older people is complex and multidimensional, and therefore requires 
several measures to give a comprehensive analysis.  When measured using subjective 
measures, it can be concluded that the health of older people has been improving. 
However, a different conclusion could be reached, if objective measures are used. It 
is important to continue to monitor the health status of older people, and make 
appropriate interventions in order to improve their health, wellbeing and quality of 
life. 
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Chapter 1 Introduction  
“Increased longevity without quality of life is an empty prize - that health expectancy is more 
important than life expectancy”  
Dr. Hiroshi Nakajima - Former Director-General of WHO (WHO 1997) 
1.1 Introduction 
Globally, populations are rapidly aging and life expectancy continues to increase 
(Kinsella & Phillips 2005). This aging process is a result of both declining fertility 
rates and mortality rates at the older ages (Christensen, Doblhammer et al 2009). 
Whilst populations in developed countries have been aging for over a century now, 
the process has recently begun in developing countries (Hyde, Higgs et al. 2009). In 
South Africa, recent estimates show that life expectancy at birth has increased from; 
54.6 to 58.5 (men) and 59.7 to 64.0 (women) between 2009 and 2012 (Dorrington, 
Bradshaw et al. 2014). This upward trend is projected to continue in the future 
(Actuarial Society of South Africa (ASSA) 2011).  
Whilst the gains in life expectancy seem to be a success story to celebrate, important 
questions have been raised about the health status of life gained at the older ages. In 
other words – are people living longer and healthier lives? This question arises from 
the speculation that increasing longevity could be prejudicial of health and quality of 
life – i.e. people might be living longer but in ill health. Hence, there is need for a 
paradigm shift from solely focusing on the quantity (number of years) to focusing on 
the quality of life. And, the focus should not only be on ‘adding years to life’, but 
‘adding life to years’ as well (World Health Organisation 1998). 
Traditionally, mortality data has been used as an indicator of health or for monitoring 
population health (Jagger & Robine 2011; Molla, Madans et al 2003). As such, 
mortality based indicators i.e. life expectancy has widely been used for this purpose. 
However, in order to answer the question above, a different set of measures is 
required since life expectancy is not sufficient to provide the answer. Health 
expectancies have been developed specifically to address the question about the 
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relation between increasing longevity and health (Salomon, Wang et al 2013).  The 
health expectancies can be defined as the average number of years an individual at a 
given age can be expected to live in good health, based on the prevailing age-specific 
mortality and morbidity status (Jagger, Cox et al 2006). Health expectancy is an 
umbrella term for all population based measures that combine information on 
morbidity and mortality into a single index, but are different in the way health 
outcomes are defined and evaluated (Salomon, Wang et al 2013). 
Health expectancies have become standard measures of measuring population health 
in most European countries and the USA (Jagger, Cox et al 2006) . In these countries, 
health planners and policymakers have shifted their focus to using health 
expectancies instead of life expectancy as a policy tool and primary measure of 
population health and monitoring health outcomes (Robine, Romieu et al 1999). 
However, there is no such awareness in using the health expectancies for monitoring 
processes and policy making in Africa including South Africa. As a result, little is 
known about the health states lived in by older people. This is in spite of the rapid 
ageing processes mentioned above, which calls for immediate attention on the well-
being of older people. There is a fundamental difference between the contexts in 
which aging is occurring between developed and developing countries. The 
difference is that, the former developed socio-economically before aging, whilst the 
later are rapidly aging before they become developed (WHO 2011). This implies that 
the aging process in developing countries is happening before they become ready to 
deal with the challenges that come with it. Further, on another note, developing 
countries have been, and justifiably so, preoccupied by other health challenges such 
as infant, child and maternal health problems. As a result, the health of older people 
has largely been neglected (Cohen & Menken 2006; Ferreira & Kowal 2006; Negin et 
al. 2011). This highlights the urgency as well as complexities faced with developing 
countries with regards to population aging. 
1.2 Relevance of Study  
Overall, the motivation and justification for this study is well captured in the open 
remarks of this chapter – a statement from the former Director of the WHO: 
“Increased longevity without quality of life is an empty prize - that health expectancy is more 
important than life expectancy” (WHO 1997). Whilst achieving longer life is indeed a 
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success of humankind, it can be an empty prize if this is attained at huge penalties 
such as increased burden of frailty, disability, disease and dependency, which all 
require costly long-term self-care and healthcare services. It is paramount therefore 
to understand if gains in life years are being accompanied by good health and quality 
of life. This forms the basis of this thesis.  
Little is known about the health and well-being of older in developing countries 
including South Africa. It is expected that the findings from this study will incite and 
stimulate further research into health and functioning of older people.  
1.3 Aim and Objectives 
Overall, the aim of this study is to estimate the health expectancies in South Africa 
using different measures of health. The specific objectives are; 
• To estimate sexually active life expectancy for older men and women, and 
examine the association between sexual activity and self-rated health status 
• To examine trends in healthy life expectancy based on the self-rated health 
measure among older people for the period 2005 to 2012. 
• To estimate happy life expectancies and examine factors associated with 
happiness among older people in South Africa 
• To estimate healthy expectancies in the following domains: self-rated health, 
functional limitations and quality of life 
• To determine the contribution of specific diseases to the burden of disability 
among older persons in South Africa 
1.4 Reader’s orientation  
In accordance with the regulations of the University of the Western Cape, this thesis 
is presented in the form of five self-contained manuscripts, each as a chapter. 
Overall, the manuscripts attempt to address the overall aim of the study, and each 
manuscript specifically addresses one of the respective objectives outlines above. 
Although the five manuscripts have been written and will be published 
independently, there could be a sense of repetition in the methods applied since they 
are similar, especially cross the first four manuscripts. This however is not unusual in 
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academic research, where several manuscripts from a single study are published 
independently.  
A review of literature and methods used in health expectancy research are presented 
in Chapter 2. The rest of the chapters are presented in the following sequence; 
• Chapter 3: Gender differences in Sexually Active Life Expectancy for Older Adults in 
South Africa – estimates sexually active life expectancy and factors associated 
with sexual activity in older people.  
• Chapter 4: Compression of morbidity in older South Africans? Trends in Healthy Life 
Expectancy between 2005 and 2012 – analyses health-expectancies based self-
rated health measure.  
• Chapter 5: Gender Differences in Happiness and Well-being among Older Adults in 
South Africa – reports happy life expectancy and factors associated with 
happiness among older people.  
• Chapter 6:  Estimation of Healthy Life Expectancies:  a novel approach to studying 
population health in South Africa  - this chapter estimates health expectancies 
based on several measures; self-rated health, quality of life, functional 
limitations (and disability).  
• Chapter 7: Contribution of specific chronic diseases to disability among Older Adults in 
South Africa – this follows up on chapter 6 and examines the contributions of 
diseases to disability burden among older people in South Africa. 
The last section (Chapter 8) synthesises the results from the five chapters, and gives 
an overall conclusion. The overall strengths and limitations of the thesis, and 
potential avenues for future research are described. 
Other aging and health related work which the candidate contributed as co-author 
are presented in Appendix 2. In all, these are four articles written and published 
during the past four years of the candidate’s doctoral research work.  
 
 
 
 
5 
 
Chapter 2 Review of Literature and Methods 
2.1 Introduction 
The purpose of this chapter is to establish the background to and conceptual 
framework for, this study. The chapter also introduces the various methods used in 
health expectancy research.  
2.2 Aging of populations 
Globally, populations are getting older at a faster pace than ever before. Table 2.1 
below depicts the pace of aging across the globe, and specifically narrowing down to 
sub-Saharan Africa, South Africa and a few other countries (Tanzania, Kenya and 
Ghana). According to this Table, the proportions of the population aged 50+ and 
60+ will increase globally and more importantly in developing countries including 
South Africa by 2030. Further, according to the United Nations (United Nations, 
Department of Economic and Social Affairs 2009), the proportion of people above 
age 60 in South Africa will double from 7 per cent (2005) to 16 per cent (2050).  
Table 2.1 Population totals and proportions of older people –Globally, sub 
Saharan Africa and selected countries, 2009 to 2030 
 2009 2030 Total N ¥ 50+, N (%) 60+, N (%) Total, N 50+, N (%) 60+, N (%) 
World 6,829 1,379 (20.2) 737 (10.8) 8,309 2,283 (27.5) 1,370 (16.5) 
Sub-S. Africa 843 110 (10.9) 54 (5.3) 1,308 157 (12.0) 78 (5.9) 
South Africa 50 8 (15.0) 4 (7.1) 55 10 (19.1) 6 (11.1) 
Tanzania 44 4 (9.5) 2 (4.8) 75 8 (10.6) 4 (5.3) 
Kenya 40 3 (8.8) 2 (4.1) 63 7 (11.5) 3 (5.5) 
Ghana 24 2 (11.2) 1 (5.7) 35 5 (15.3) 3 (7.7) 
¥ - N in millions 
Sources: UN (United Nations, Department of Economic and Social Affairs 2009)  
World bank (World Bank 2009) 
Adult mortality - 45q15 (the probability of dying between age 15 and age 60) has also 
been falling in South Africa, as shown in Table 2.2 below, whilst life expectancy at 
birth has increased for both men and women between 2009 and 2012. 
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Table 2.2 Life expectancy at birth and 65, and adult mortality from 2009-
2012 for men and women in South Africa 
 2009 2010 2011 2012 
Life expectancy at birth – Male† 57.1 58.5 60.5 61.3 
Life expectancy at birth – Male† 54.6 56.0 57.7 58.5 
Life expectancy at 65 - Male¶ 11.9 12.0 12.0 12.0 
Life expectancy at 65 - Male¶ 15.8 15.8 15.8 15.9 
Adult mortality (45q15)  Male
† 51% 48% 46% 44% 
Adult mortality (45q15) Female
† 40% 38% 35% 23% 
†source (Dorrington & Bradshaw 2014) 
¶source (Actuarial Society of South Africa (ASSA) 2011) 
Figure 2.1 shows the projections of the proportion of population aged 50+ and 65+ 
from 2000 to 2025. The upward trajectory of the graphs indicates that the proportion 
of the female population 65+ would double in three decades i.e. from about 15 per 
cent in 2000 to approximately 10 per cent in 2030. The proportions of those aged 
50+ will also rise significantly by the year 2025.  
Life expectancy beyond age 65 has also been increasing since 2000 (Actuarial Society 
of South Africa (ASSA) 2011). According to Figure 2.2, females would have gained 
an additional year of survival beyond age 65 by the year 2025. The gains in men are 
projected to be marginal and fairly constant. In summary, both Figure 2.1 and Figure 
2.2 show us that the proportion of older people is going to be increasing over time, 
and older people are also living longer.  
Population aging is occurring very rapidly across the globe, more so in less developed 
than developed countries. In the former, aging is a subject of growing concern for 
public health and policy especially because they may not have the policies and 
sufficient infrastructure in place to deal with the growing needs of their aging 
population. Population aging comes along with both opportunities and challenges, 
depending on how the process is addressed. One of the dynamics – the 
epidemiological transition is discussed in the next section. 
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Figure 2.1 Proportion of population aged 50+ and 65+ by gender, 2000-
2025 
 
Source ASSA2008 (Actuarial Society of South Africa (ASSA) 2011) own calculation  
 
Figure 2.2 Life expectancy at age 65 for males, females and total 
population, 2000-2025 
 
Source ASSA2008 (Actuarial Society of South Africa (ASSA) 2011) own calculation  
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2.2.1 Epidemiological transition 
As populations grow older, the burden of illness shifts from communicable diseases 
(CDs) towards chronic, non-communicable disease (NCDs) and injuries (Omran 
2005). This is referred to as the epidemiologic transition. Most European and North 
American countries have followed this epidemiological transition. However, most 
developing countries, especially those in Africa, have been trapped in the transition, 
and are now hard hit by the advent of the HIV/AIDS. Recent estimates for South 
Africa predict that HIV prevalence in older adults aged 50 and above will almost 
double in the next three decades from 9% in 2010 to 17% in 2040 (Hontelez, Lurie et 
al. 2011), while the proportion of people living with HIV in the same age group will 
triple over the same period (Hontelez, Lurie et al. 2011). According to this prediction 
there will be an increase in HIV infected older men from 1 in 12 in 2010 to 1 in 4 in 
2040 (Hontelez, Lurie et al. 2011). As a result, there is still an unfinished agenda of 
communicable diseases in many African countries (Heuveline, Guillot et al. 2002), 
and therefore, developing countries are not likely to follow the path taken by 
developed countries in the epidemiological transition (McKeown 2009). South Africa 
has been said to be encountering a quadruple burden of disease, including chronic 
diseases, injuries and HIV and AIDS (Bradshaw, Groenewald et al. 2003; Mayosi, 
Flisher et al. 2009). 
While chronic diseases are still responsible for the largest burden of disease in most 
developing (low income) chronic NCDs are becoming a significant burden in middle 
income developing countries including South Africa (Boutayeb & Boutayeb 2005; 
Mayosi, Flisher et al. 2009; UNPD 2011). Chronic NCDs progressed from 18.7% in 
1990 to 25% in 2000 and this is projected to further increase to 36.6% in 2020 
(Unwin & Alberti 2006). This situation has been described as ‘a race against time’ 
(Meyrowitsch & Bygbjerg 2007). The major categories of groups of chronic NCDs in 
Sub-Saharan Africa are diabetes mellitus (DM), cardiovascular diseases (CVD), 
cancers, and chronic pulmonary disease (CPD) which together account for around 
50% of global mortality (Dalal, Beunza et al 2011). The increasing prevalence of 
NCDs in developing countries is attributed to rapid urbanization, globalization and 
industrialization, population ageing  which result in marked changes in patterns of 
consumption of food and alcohol, increased tobacco use and sedentary lifestyles, 
high levels of stress and low levels of physical activity (Steyn & Damasceno 2006). 
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2.2.2 Who is old? 
The definition of ‘old’ or ‘elderly’ varies from one place to another, and across 
cultures and time (Kinsella & Phillips 2005). The Minimum Data Set (MDS) project 
on Ageing (funded by WHO and National Institute on Ageing) has set age 50 or 
older as the cut-off for defining older people (World Health Organization & U.S. 
National Institute on Ageing 2001; World Health Organization 2014a). Similarly, the 
WHO-Study on Global Ageing and Adult Health (SAGE) (Kowal, Kahn et al. 2010; 
He, Muenchrath et al. 2012) uses the same definition. On the other hand, the South 
African Policy on Aging defines old people as 65 (Republic of South Africa 2006). 
Nonetheless, for the purposes of this study, age 50 and above is used to refer to 
older people. The reason for this is that, SAGE data is mainly used in the analysis, 
and hence, for consistence, the same definition is used. Further, existing evidence 
shows that  the proportion of the population aged 50 years and above is expected to 
increase from 21 to 30 per cent in 2050 (United Nations, Department of Economic 
and Social Affairs 2009; Ameh, Gómez-Olivé et al. 2014).  
2.3 Health of older people 
Historically, mortality has been used to monitor population health (Molla, Madans et 
al. 2003; Jagger & Robine 2011). In particular, life expectancy has been commonly 
used because it summarizes mortality across the entire age range. Along this line, the 
fall in mortality over the past decades was presumed to signify improvements in 
health. This presumption was reasonable during the period of pandemics of acute 
communicable diseases. However, with the current epidemiological transition, the 
burden of diseases has shifted from acute to chronic diseases (Omran 2005; 
McKeown 2009). People now live longer with non-fatal chronic conditions which 
include cardiovascular diseases, musculoskeletal diseases, diabetes and dementia, 
among others. 
Hence, mortality measures no-longer correlate well with diseases burden (Jagger & 
Robine 2011). This has subsequently necessitated new population health measures 
that combine both mortality and morbidity data into a single index. Health 
expectancies are such measures. Health expectancies are appropriate summary 
measures of population particularly at the older ages. They address the concern that, 
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at the old ages, mortality decline and increasing longevity may not be equivalent to 
extension of healthy of life.  Health expectancies therefore, address the need to 
capture not only the quantity or length of life, but also the quality of life lived. The 
following section introduces the concept of health expectancies and various methods 
used. 
2.4 Health expectancies 
Life expectancy (LE) is the average number of years remaining at a given age, taking 
into account prevailing mortality. Health expectancy (HE) partitions life expectancy 
into years lived in different health states. By definition – health expectancy is the 
average number of years a person can is expected to live in various health states. 
Health expectancy is therefore a natural extension of life expectancy. As such it has 
the same statistical attributes as life expectancy, which is that; it summarizes mortality 
across the entire age range, and is not affected by age structure, since age 
standardization is embedded (Jagger & Robine 2011). This makes it possible to make 
comparisons between two populations different population subgroups at a single 
time point, or the same groups at different time points (Jagger & Robine 2011).  
Health expectancies were first developed to address the fundamental question paused 
in Chapter 1 – of whether increase in life expectancy are being accompanied by 
increase in lifetime in better or poorer health. The idea of health expectancy was 
initially introduced by Sanders in 1964 (Sanders 1964), and 5 years latter Sullivan 
(Sullivan 1971) applied the idea to data from the USA. Since then, several countries 
across Europe and the USA have been using this index to assess the evolution of 
population health with specific focus on older people. Health expectancy is a 
powerful tool for monitoring population health, and identifying the interaction 
between morbidity and mortality (Jagger & Robine 2011). 
2.4.1 Relationship between mortality and morbidity 
As mentioned above, health expectancies were developed to address the relationship 
between mortality and morbidity. Figure 2.3 illustrates this relationship (World 
Health Organization 1984). Specifically, it illustrates the relationship between 
mortality, morbidity and the health outcomes of increased longevity (World Health 
Organization 1984). A distinction is made between; total survival, disability free 
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survival and chronic disease free survival. The following can be calculated as follows; 
life expectancy (LE) – area under mortality curve; disability free LE (DFLE) – area 
under morbidity curve. Therefore: - LE with disability (DLE) = LE – DFLE (area 
between mortality and disability curves). LE – disease free LE=LE with at least one 
disease (but with no disability). At the end, the sum of all life expectancies in 
different health states adds up to LE (World Health Organization 1984). 
Figure 2.3 Relationship between mortality and morbidity 
 
Source  (World Health Organization 1984) 
2.4.2 Scenarios for future course of morbidity and mortality 
The relationship between mortality and morbidity has gained huge interest over the 
past decades, and debates have focused on the future course scenarios of these 
interactions. This led to three hypotheses being put forward. The first hypothesis was 
suggested by Fries (Fries 1980), and it says that additional years gained at the old ages 
were healthy years, as a result of ‘compression’ of duration with chronic conditions 
to the last few years of life. This is referred to as ‘compression of morbidity’ (Fries 
1980). The other hypothesis is more pessimistic and is referred to as the ‘expansion 
of morbidity’ (Gruenberg 1977; Olshansky, Rudberg et al. 1991). According to this 
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hypothesis, gains in life expectancy are achieved by prolonged periods living with 
disease and disability. This is characterised by a decrease in the proportion of health 
expectancy to life expectancy  (Gruenberg 1977; Olshansky et al. 1991). The third 
hypothesis is referred to as ‘dynamic equilibrium’ (Manton 1982). According to this 
hypothesis, the decrease in disease progression will result in a simultaneous increase 
in life expectancy and years in poor health. In this scenario, the poor health is mainly 
characterised by less severe disabilities (Manton 1982).  
The time trend in the proportion of total life lived in ‘good health’ – i.e. - ratio of 
health expectancy (HE)/life expectancy (LE) is often taken as a measure of 
compression or expansion of morbidity (Saito, Robine et al. 2014). Hence, although 
health expectancy is a sufficient measure in itself, it is important to also report 
proportions of health expectancy. Further, total life expectancy and healthy 
expectancy can actually increase whilst proportions of heath expectancy is decreasing 
(Saito, Robine et al. 2014). 
2.4.3 Definition of ‘health’ 
Since health expectancies combine mortality and health measure, several health 
expectancies can be derived depending on the definition of ‘healthy’ used. Therefore, 
a key consideration in health expectancy research is the definition of ‘health’. The 
concept of health is complex and multifaceted, and has many operational definitions 
(Molla, Madans et al. 2003). This is in contrast to life expectancy which is simply 
measured by deaths. The complexity of the concept of health is evident in how it is 
defined by the WHO (World Health Organization 1946) :- “a state of complete physical, 
mental and social well-being, and not merely the absence of disease or infirmity”. From this 
definition, health is a multidimensional phenomenon which therefore, requires 
several indicators to give a comprehensive analysis. This is the conceptual basis for 
the analytical framework applied in this thesis. 
Health status measures range from objective measures of; physiologic, functional 
status (e.g. eating, bathing, walking, and climbing) and disease, to subjective measures 
of; self-rated health and quality of life. They also include single question (e.g. self-
rated health), global evaluation of overall health status to assessments across multiple 
health domains, including functional status, physical and mental health (Fryback et al. 
2007). Figure 2.4 illustrates the process of health change in a simplified model 
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(Verbrugge & Jette 1994). According to this model, diseases (chronic conditions) 
precede functional loss or ability to perform some actions (e.g. sitting, climbing or 
walking). This can result in disability which is defined as the inability to perform 
social roles (Molla, Madans et al. 2003). Disability is usually defined differently by age. 
For middle aged persons – disability refers to inability to work, whilst for older 
persons – it refers to self-care or independent living (Molla, Madans et al. 2003). The 
process eventually ends with death. 
 
Figure 2.4 Population health change 
 
Source:(Verbrugge & Jette 1994) 
 
A more complex conceptual model of health transitions is illustrated in Figure 2.5 
below. This model is based on the  definition of health by the WHO (World Health 
Organization 1946). The model shows how ‘disease’, ‘functional loss’ and ‘disability’ 
interact with ‘social wellbeing’ and self-rated health. From this model, health 
expectancies can be derived based on; ‘self-rated health’, ‘disease’, ‘functional loss’, 
‘disability’ or ‘social wellbeing’ (Saito, Robine et al. 2014). 
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Figure 2.5 Model of Health States and Transitions according to the 
Disablement Process 
 
 
 
 
 
 
 
 
 
 
 
Source: (Saito, Robine et al. 2014) 
 
Boyle & Torrance (1984) developed a ‘health state classification system’ which 
illustrates the range of items that can be used to characterize health. This was 
adapted by Molla et al. (2003), and is illustrated in Figure 2.6 below. According to this 
classification system, the health attributes are considered as hierarchical with breadth 
and depth dimensions. For example, physical functioning is one of the primary 
attributes, and is shown to be having four secondary attributes namely; physical 
activity, self-care, mobility and role performance. Going one step further, at the third 
level of the hierarchy – self-care – can be sub-categorized further into specific health 
attributes namely; dressing, bathing, continence and eating.   
 
 
 
 
Healthy Functional loss Disability Death 
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Figure 2.6 Attributes for health classification system 
 
Source: Molla et al. (2003)  
The estimates of health expectancy vary with the health measure used, and different 
measures show different trends and patterns in health (Saito et al. 2014; Jagger & 
Robine 2011; Molla et al 2003; Christensen, Doblhammer et al. 2009). It is important, 
therefore, for researchers to clearly state and articulate the definition of health used.  
The following section gives an overview of some of the measures commonly used, 
and also presents the ones used in this study. Further descriptions are given in the 
respective results chapters.  
2.4.3.1 Self-rated health 
Self-rated health (also called self-assessed or self-perceived health) is a widespread 
measure used in health expectancy research. It is considered a summary measure 
related to all health domains (Crimmins 2004). Self-rated health has been shown to 
be a good predictor of several health outcomes e.g. falls, healthcare utilization and 
mortality (Frankenberg & Jones 2004; Idler & Angel 1990; Idler & Benyamini 1997). 
The term healthy life expectancy is usually used to refer to health expectancies 
derived based on self-rated health domain. However, the term self-rated health life 
expectancy (SRHLE) is also used in some places (Karcharnubarn et al. 2013). Self-
rated health is a subjective measure, which is contrasted from other measures such as 
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disease and disability, which are more objective. As such, self-rated health is prone to 
variations, and comparisons between heterogeneous populations should be done 
with caution (Brønnum-Hansen 2005a). A theoretical framework for self-rated health 
is shown in Figure 2.7. Several studies have used this measure in calculating health 
expectancies, after the recommendations of the WHO for harmonization of 
measures (Jagger & Robine 2011).  
2.4.3.2 Disease 
The WHO Global Burden of Disease (GBD) works on developing estimates of 
"disability-adjusted life years" (DALY). This approach measures health status in 
terms of disease prevalence, adjusted by specific disability weights in a population 
(Murray & Lopez 1996) Based on the DALY approach, WHO computed health 
expectancy called "disability-adjusted life expectancy" in 2000 and 2001 (Saito et al 
2014). The WHO uses weights based on the expected disabling burden of various 
conditions in the estimation of DALYs. A limited number of studies have calculated 
“disease-free” life expectancies. A few examples include dementia-free life 
expectancy (Perenboom et al. 1996), life expectancy without diabetes (Laditka & 
Laditka 2006) and life expectancy without depression (Peres et al 2008).  
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Figure 2.7 Theoretical framework for self-rated health 
“How is your health in general? 
Is it excellent, very good, good, fair, or poor?” 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Jylhä 2009  
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2.4.3.3 Functional limitations 
A more objective measure of disability is independence in respect of activities of 
daily living (ADLs). The list of ADLs usually includes eating, bathing, dressing and 
walking. In most of the research on health expectancy, dependency in at least one 
ADL is used to define poor health (Klijs et al. 2011). However, research specific on 
long-term care costs puts the cut-off at least two ADLs – to define poor health 
(Macdonald et al 2006). Further, in some cases e.g. long-term care insurance policies 
– a threshold of three ADLs is used as a criterion for claiming full amounts of funds 
assured (Macdonald et al 2006). 
The ILE can further be sub-categorized on thresholds of functional limitations 
(Ministry of Health and Statistics New Zealand 2009). Figure 2.8 is an illustration of 
how this can be done. In this case, the thresholds of functional limitations were 
defined as; dependent – need for assistance with daily activities (either from someone 
else or a complex assistive device). This can either be intermittently or on a daily 
basis, and three support need levels can be classified as follows:  
Level Assistance required? Frequency 
1 Low No --- 
2 Moderate Yes Intermittently 
3 High Yes Continuously 
 
From this framework, three health state expectancies can be derived, namely: 
limitation free life expectancy (LFLE), independent life expectancy (ILE) and active 
life expectancy (ALE), as shown in Figure 2.8 below. These different health states life 
expectancies are a decomposition of the total life expectancy (TLE), and therefore 
the sum of lifetime spent in the various health states will add up to TLE (Ministry of 
Health and Statistics New Zealand 2009).  
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Figure 2.8 A model of health expectancies based on different health states 
 
Source: (Ministry of Health and Statistics New Zealand 2009) 
 
2.5 Methods of calculating health expectancies 
Murray and colleagues (Murray et al. 2000), came up with different ways of classifying 
health expectancies. One way is to classify by period or cohort measures. The period 
method is the most common, and it calculates healthy expectancies for a hypothetical 
birth cohort assuming it will be exposed to the prevailing observed event rates. The 
cohort method is less common because it is rare to find long time series of 
population health data.  
Health expectancies can also be distinguished depending on whether prevalence or 
incidence data is used for the non-fatal health outcomes. In most cases the choice of 
method for calculating health expectancies is largely determined by the types of data 
available. When data available are from a cross-sectional survey – the prevalence 
based method also called Sullivan method is used. When longitudinal or panel data 
are available – the incidence based life tables or multistate method is used.  
Another key distinguishing feature is the definition of health state used. Various 
definitions of health exist as discussed in the preceding sections. These range from 
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single dimensions of health e.g. disability, diseases and handicap; multidimensional 
health state measures e.g. quality of life, health utility index, to  global measures such 
as self-rated health (Mathers 2002).  
Health expectancies can further be classified by the health state valuations or weights 
used. Dichotomous weights are frequently used e.g. in the case of Disability Free Life 
Expectancy (DFLE) – where a weight of 1 is given to no disability and 0 to any level 
of disability. Polychotomous weights – also called continuous weights are used in the 
case of health-adjusted life expectancy (HALE). 
Three methods namely; Sullivan, multistate and double decrement life table method 
are discussed in the section below.  
2.5.1 Sullivan Method 
As mention above, this method uses prevalence data to calculate healthy life 
expectancies. The morbidity information is the age-specific prevalence of healthy or 
unhealthy states, which is usually obtained from surveys and censuses. The mortality 
data is obtained from life tables. The age-specific prevalence rates are used to divide 
the person-years lived in the life table into healthy and unhealthy years. The Sullivan 
method can be used to compare the same population at two different time points, or 
two different populations at a single time point, regardless of any differences in age 
structure (European health expectancy monitoring unit 2007). 
In order to calculate healthy life expectancy, the number of people of each age 
interval (x, x+n) is partitioned into the proportion of those experiencing poor health 
)( xnπ  and those in good health )1( xnπ− . The partitioning can either be dichotomous 
i.e. good or poor health, or polychotomous whereby varying degrees of health or 
severity are used. Since xn L  is the number of person years lived in the interval (x, 
x+n), the proportion of these years lived in healthy state )( ~ xnL  is; 
xnxnxn LL )1(
~ π−=  
Healthy life expectancy is then computed by the equation below; 
in
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Where; 
xHLE    is healthy life expectancy at age  
xl    is the number of survivors at age x 
)1( xnπ−   is age-specific rate of being in good health 
ω   is the oldest age group 
xn L   is the number of person years lived in interval (x, x+n)  
The expected number of unhealthy life is obtained by: xLE - xHLE . 
Since the age-specific prevalence of health states are obtained from surveys, they are 
subject to sampling variation. The variance 2S  is obtained as follows; 
∑∑
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The Sullivan method remains the most widely used and popular method mainly 
because the data required are in most cases easily accessible, i.e. age-specific 
prevalence rates of ill health from a cross-sectional survey. The other advantages of 
this method are that; it is the preferred method when analysing trends over time – 
and examining if there has been expansion or compression of morbidity (Jagger & 
Robine 2011). The estimates from this method have been found to be consistent and 
unbiased under stationary assumptions (Jagger & Robine 2011; Mathers & Robine 
1997; Imai & Soneji 2007). The drawback of using the Sullivan method is that it 
requires life tables matching with sub populations of interest. For example – if the 
subgroups are province, education, income or race – then the life tables should be 
disaggregated by these variables. In most cases though, published life tables are 
usually disaggregated by sex only. 
2.5.2 Multi-state life tables 
Unlike the Sullivan method, this method applies incidence, recovery and mortality 
rates to a given population to derive health expectancies. This method was proposed 
by Rogers and colleagues (Rogers et al. 1989). This method analyses the transitions 
from one single state to another state and allows reversible transitions between two 
or more non-absorbing ‘alive’ states. The ‘absorbing’ state is death and hence not 
reversible. For example one can move from ‘healthy’ to ‘unhealthy’ in both 
directions, and finally ‘death’. These transitions are illustrated in the Figure 2.9 below; 
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Figure 2.9 Illustration of possible transitions between health states   
 
 
 
 
       Source: Saito et al (2014)  
Table 2.4 illustrates the possible transitions between three states i.e. ‘not disabled’ to 
‘disabled’ or ‘death’, in life table notation. The function ix is the transition probability 
that an individual not disabled at age x will become disabled at age x+5. This is 
related to the incidence rate of disability for the age interval (x, x +5) (Mathers 2002). 
On the other hand rx is the transition probability of an individual not disabled at age 
x becoming ‘not disabled’ at age x+5. This also, as with the incidence rate of 
disability, is related to the recovery rate from disability for the age interval (x, x +5) 
(Mathers 2002). From here, the survivorship functions lx can be calculated based on 
the assumptions made with regards to the initial population distributions in the two 
health states (Mathers 2002). 
Table 2.3 Transitions in a two-state multistate life table 
Age 1 2 3 
 Not disabled Disabled Dead 
x lx1 lx2  
    
    
    
    
x+5 lx+5,1 lx+5,2  
Source: Mathers (2002) 
2.5.3 Multiple decrement methods 
The multiple decrement (also called double decrement (Mathers 2002)) life tables are 
different from the preceding method in that they include transitions from health to 
poor health and death, but do not take into account recovery of health (i.e. return to 
initial state of good health). They are based on the incidence of disability or death 
during the period of investigation (Katz, Branch et al 1983). The type health state 
used with this method must be either irreversible or have negligible recovery and 
remission rates (Mathers 2002; Jagger & Robine 2011).  
Healthy Unhealthy 
Death 
qx2 
qx1 rx ix 
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2.6 Temporal comparisons of health expectancies 
A number of studies have computed health expectancies with the intention of 
identifying inequalities between sub populations (Jagger & Robine 2011).  However, 
the ideal way to obtain definitive answers on whether gains in additional years lived 
are years of healthy life i.e. compression of morbidity – is to analyse time trends 
within countries. Table 2.4 shows the list of countries that have studies done 
reporting chronological series of health expectancies. This list has been extended 
from the one compiled by Jagger & Robine (2011). In total, there are 18 countries, 
and the majority of the studies have been conducted in Europe and the USA. Few 
have been done in Asia and recently the Middle-East. Africa is conspicuously missing 
from the list. Virtually, there are no studies done in Africa reporting trends in health 
expectancies. This highlights the gap in knowledge and further provides a motivation 
and justification for this present study.  
A second observation is that almost all the studies have used the prevalence-based 
Sullivan method in their analysis. This further demonstrates scarcity of longitudinal 
data from which to obtain chronological series of health expectancies (Jagger & 
Robine 2011). In terms of health domains; the majority of the studies are based on 
self-rated health, few on activity limitations, and even fewer on chronic diseases. 
Very few to none are based on other measures such as social wellbeing, happiness 
and sexual health. This present study is therefore critical in that it brings new 
knowledge on the evolution of these neglected health domains – i.e. sexual health, 
happiness and quality of life.  
Table 2.4 Temporal comparisons of Health Expectancies within 
countries/Trends in health life expectancies   
Authors & 
reference 
Year Country Period Domain Method 
Doblhammer & Kytir 
2001 
2001 Austria 1978-1998 Self-Rated Health Sullivan 
Van Oyen, Cox et al. 
2008 
2008 Belgium 1997-2004 Self-Rated Health 
Long-Standing Illness  
Activity limitation  
Sullivan 
Liu et al. 2009 2009 China 1987-2006 Impairment Sullivan 
Lai 2009 2009 China 1987-2006 Impairment Sullivan 
Hrkal 2004 2004 Czech 
Republic 
1993-2202 Self-Rated Health Sullivan 
Brønnum-Hansen 
2005b 
2005 Denmark 1987-2000 Self-Rated Health 
Long-Standing Illness 
Functional Limitation 
Sullivan 
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Jeune & Brønnum-
Hansen 2008 
2008 Denmark 1987-2005 Self-Rated Health 
Long-Standing Illness 
Functional Limitation 
Sullivan 
Cambois et al. 2006 2006 France 1980-2003 Activity limitation Sullivan 
Cambois et al. 2008 2008 France 1980-2003 Activity limitation Sullivan  
Kroll, Lampert et al. 
2008 
2008 Germany 1984-1998 Self-Rated Health 
Activity limitation 
Sullivan 
Burgio et al. 2009 2009 Italy 1991-200 Self-Rated Health 
Activity limitation 
Sullivan 
Egidi, Salvini et al. 
2009 
2009 Italy 1994-2005 Self-Rated Health 
Activity limitation 
Sullivan 
Yong & Saito 2009 2009 Japan 1986-2004 Self-Rated Health Sullivan 
Kalediene & 
Petrauskiene 2004 
2004 Lithuania 1997-224 Self-Rated Health Sullivan 
Bruggink, Lodder et 
al. 2009 
2009 Netherlands 1981-2007 Self-Rated Health 
Long-Standing Illness 
Functional Limitation 
Sullivan 
Perenboom et al. 
2004 
2004 Netherlands 1989-2000 Long-Standing Illness 
Activity limitation 
Wellbeing 
Sullivan 
Perenboom et al. 
2005  
2005 Netherlands 1989-2000 Long-Standing Illness 
Activity limitation 
Wellbeing  
Sullivan 
Sagardui-Villamor et 
al. 2005 
2005 Spain 1986-1999 Activity limitation Sullivan 
Gomez Redondo et 
al. 2006 
2006 Spain 1987-2003 Self-Rated Health Sullivan 
Guilley 2005 2005 Switzerland 1992-2002 Self-Rated Health Sullivan 
Jitapunkul, Chayovan 
2000 
2000 Thailand 1986-1995 Activity limitation Sullivan 
Crimmins & Saito 
2001 
2001 USA 1970-1990 Activity limitation Sullivan 
Manton et al. 2006 2006 USA 1982-1999 Activity limitation Sullivan 
Cai & Lubitz 2007 2007 USA 1992-2003 Activity limitation Multistate 
Manton 2008 2008 USA 1982-1999 Activity limitation Sullivan 
Manton et al. 2008 2008 USA 1982-2004 Activity limitation Sullivan 
Yang 2008 2008 USA 1970-2000 Happiness  Sullivan 
Crimmins et al. 2009 2009 USA 1984-2000 Activity limitation Multistate 
Kelly, Baker 2000 2000 UK 1980-1996 Self-Rated Health 
Long-Standing Illness 
Sullivan 
Office for National 
Statistics 2006 
2006 UK 1981-2002 Self-Rated Health 
Long-Standing Illness 
& Disability 
Sullivan 
Smith et al. 2008 2008 UK 2004-2006 Self-Rated Health 
Long-Standing Illness 
& Disability 
Sullivan 
Office for National 
Statistics 2008 
2008 UK 2000-2006 Self-Rated Health 
Long-Standing Illness 
& Disability 
Sullivan 
Karcharnubarn et al. 
2013 
2013 Thailand 2002-2007 Self-rated health 
Mobility 
Self-care  
Sullivan 
Qlalweh et al. 2012 2014 Palestine 2006-2010 Chronic disease Sullivan  
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2.7 The current PhD research work 
As mentioned in Chapter 1, the overarching aim for this thesis is to compute health 
expectancies for South Africa, and by so doing, characterizing older people by health 
status. In this section, the conceptual framework for the study is presented and also 
the methods applied in the analysis. 
2.7.1 Conceptual framework 
This project is based on the conceptual framework illustrated below Figure 2.10. This 
framework is based on the WHO definition of health (World Health Organization 
1946). This framework is novel and comprehensive in that it includes social 
wellbeing and sexual health which are usually left in the operationalization of the 
defining health. The constructs or health domains are further described in the results 
chapters and the preceding section. 
Figure 2.10 Conceptual framework for scope of the PhD project  
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2.7.2 Study methods 
The purpose of this section is to give an overview of the methods used in this study, 
without necessarily repeating the descriptions given further in the results chapters. 
Each chapter provides a detailed description and discussion of the methods applied 
in addressing the respective objective(s). Table 2.5 gives a summary of the health 
measures, analytical methods and data sources used in this thesis.  
2.7.2.1 Data sources  
Two datasets were used in the study, namely; the WHO-Study on Global Ageing and 
Adult Health (SAGE) and the South African National HIV Incidence, Prevalence, 
Behaviour and Communication Survey (SABSSM) surveys. The two are briefly 
described below. 
WHO-SAGE data 
SAGE is a longitudinal survey organized by World Health Organization and 
conducted in 6 countries, China, Ghana, India, Mexico, Russia and South Africa 
(World Health Organization 2014b). The countries selected are diverse 
geographically and demographically. And, generally, these countries are 
representative of low- to upper-middle income countries and are at different stages 
of demographic and epidemiological transitions (He, Muenchrath et al 2012). The 
South African data from wave 1 (baseline) conducted from 2007-2008 was used in 
this study. Therefore, in essence, this is cross-sectional data. SAGE aims to collect 
comprehensive and nationally representative information on the health and well-
being of adult populations and the ageing process (World Health Organization 2014; 
He, Muenchrath et al 2012). The core SAGE collects data on adults aged 50 years and 
over and includes a smaller comparison sample of younger adults aged 18-49 years.   
SABSSM data 
SABSSM is a repeated cross sectional survey conducted in South Africa by the 
Human Sciences Research Council (HSRC) after every two to five years since 2002. 
Subsequent surveys were conducted in 2005, 2008, and 2013.  This study used data 
from 2005 and 2012. The surveys are mainly used for surveillance of HIV incidence 
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and prevalence in the population. Other data on socio-demographics and behavioural 
risk factors are also collected. Two main behavioural and health outcomes of interest 
to this present study were; sexual activity and self-rated health. The sample used in 
this study includes persons aged 50 years and older.  
2.7.2.2 Analytical approach 
Since data used in this study (i.e. SAGE and SABSSM) are all coming from cross-
sectional surveys, the prevalence-based Sullivan method was used in the computation 
of health expectancies. Mortality data were obtained from the UN published period 
Life Tables (United Nations Population Division 2013). Figure 2.11 below gives a 
schematic illustration of how the computations were done, taking self-rated health as 
an example. The methods applied in addressing each objective are dealt with in more 
detail in each of the respective results chapters.  In this study the health expectancies 
are estimated according to gender because several studies (Arber & Cooper 1999; 
Jagger et al. 2008) have found gender differentials in this regard.  
Figure 2.11 Schematic framework for estimating health expectancies  
 
Adapted from Molla et al (2003) 
In all, there are five (5) manuscripts developed based on the different ways of 
looking at or defining health (see Table 2.5). In the first manuscripts, the outcome of 
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interest is sexual health. This is based on self-reported prevalence of sexual activity 
by the respondents. From this, sexually active life expectancies are derived. In the 
same manuscript, the association of self-rated health and disease, self-reported health 
and other covariates is investigated. The second manuscript estimates time trends in 
health expectancies based on self-rated health. The third manuscript estimates happy 
life expectancies (HapLE), and also investigates factors associated with happiness, 
which is a proxy measure of quality of life. The fifth manuscript goes a step further 
to single out the contribution of each disease to the disablement process.  
Table 2.5 Summary of manuscripts, health outcomes, and methodological 
approaches used in the preparation of the PhD thesis 
 Title Health  domain Analytical Method 
Data 
source 
1 Gender differences in Sexually Active Life 
Expectancy for Older Adults in South Africa 
Sexual health 
Sexual activity 
- Sullivan method 
- Multiple logistic 
regression 
SABSSM 
2 Compression of morbidity in older South Africans? 
Trends in Healthy Life Expectancy between 2005 
and 2012 
Self-rated health - Sullivan method 
 
SABSSM 
3 Gender Differences in Happiness and Well-being 
among Older Adults in South Africa 
Happiness 
Quality of life 
- Sullivan method 
- Multiple logistic 
regression 
SAGE 
4 Estimation of Healthy Life Expectancies:  a novel 
approach to studying population health in South 
Africa 
Self-rated health 
Quality of life  
Functionality 
 
- Sullivan method 
- Multiple logistic 
regression 
SAGE 
5 Contribution of specific chronic diseases to disability 
among Older Adults in South Africa 
Disability 
Diseases 
- Attribution technique  
- Multivariate Additive 
regression  
SAGE 
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Chapter 3 
Gender Differences in Sexually Active Life Expectancy for Older Adults in South Africa 
3.1 Abstract  
Introduction: Little is known about sexual activity in old age, particularly in Africa.  
The objectives of this paper is to estimate years of sexually active life for older men 
and women, and examine the association between sexual activity and self-rated health 
status 
Methods: Data came from two large cross sectional HIV household surveys 
conducted in 2005 and 2012 in South Africa. The main outcomes were sexually 
active life expectancy and sexual activity. The factors of interest were self-rated 
health and gender. The Sullivan method was used to estimate sexually active life 
expectancy, whilst logistic regression was used to assess associations with sexual 
activity. 
Results: Sexually active life expectancy was higher among men across all the age 
groups in both surveys. At age 50 years the values for men were double than of 
women – 2005 (12.6 vs. 5.9 years), 2012 (12.7 vs. 7.2 years). Wider gender gaps in 
trends were observed in proportions of remaining life spent sexually active. Self-rated 
health was significantly associated with sexual activity in men (AOR 1.56; 95% CI 
1.11-2.19; p<0.001). HIV infection, moderate exercises were significantly associated 
with sexual activity among women, whilst presence of chronic conditions was 
associated with reduced sexual activity among men. 
Conclusions: Older adults are sexually active, and this is associated with health 
especially in men. The wide gender differences should be looked into, as they might 
be reflective of other broader social disparities. HIV among women and chronic 
conditions among men are areas of intervention to improve sexual activity in old 
people  
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3.2 Background   
The sexuality of older people is generally neglected (Walker 1997). Little is known 
about the sexual activity of older people, especially in African context where social 
norms are conservative. Further, data on different sexuality measures including HIV 
prevalence, which are collected in major surveys such as the Demographic and 
Health Surveys (DHS) are typically collected only for individuals who are within the 
reproductive age group i.e. from 15 to 49 years (Negin & Cumming 2010). It is 
seemingly assumed that people cease to be sexually active or have sexual desires once 
they go beyond 50 or 60 years of age. However, evidence from ﬁve cohorts in South 
Africa, Uganda, and Zimbabwe revealed that most men and fewer women remained 
sexually active in their 50s and 60s (Todd, Cremin et al 2009). Elsewhere, data from 
the US national social life, health and aging project (NSHAP) also showed that many 
older men and women were still sexually active even in their 80s (Lindau, Schumm et 
al 2007).  
Sexual activity in old age is affected by age-related physiological and psychosocial 
factors which might alter sexual function (Pfeiffer, Verwoerdt et al 1972). Some of 
these factors have their antecedents in younger and middle ages, where measures can 
be taken to prevent or delay onset of sexual dysfunction in the older ages. It is 
important therefore to study sexual health since it is an important component of 
overall health and quality of life (WHO 2006). As life expectancy increases and older 
populations grow in developing countries, projecting years of sexual activity is 
important in informing public health policy and programmes aimed at improving 
sexual health of older people. Studies have also shown that people are actually 
growing older with HIV as a result of successful rollout of treatment efforts (Negin, 
Bennett et al 2011). Whilst this is welcome news, the paucity of information on 
sexuality of the older people is worrisome in this context of aging with HIV. 
Intergenerational sex and age-disparate relationships can be cited as examples of 
behavioural risks factors involving older people. Therefore, getting an idea of how 
long older people will be expected to be sexually active is crucial in designing 
informed prevention programmes targeting various risky behaviours. Further, at an 
individual level, knowledge of sexual life expectancy can motivate individuals to 
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adopt healthy life styles e.g. healthy diet and regular exercises that can prolong 
sexually active lifespan.  
The objective of this paper is twofold, firstly to estimate sexually active life 
expectancy, which is the average number of remaining years for an individual to be 
sexually active. The paper will also examine the association between sexual activity 
and self-rated health status.  
3.3 Methods 
3.3.1 Data sources 
The study is based on secondary analysis of the 2005 and 2012 South African 
National HIV Incidence, Prevalence, Behaviour and Communication Survey 
(SABSSM) surveys conducted in South Africa by the Human Sciences Research 
Council. Both surveys targeted all persons above two years of age and residing in 
community dwellings. The sampling frame for the survey was based on a master 
sample consisting of 1 000 census enumerator areas (EA) and 15 households were 
randomly selected per EA. The selection of EAs was stratified by province and 
locality type (formal urban settlements, informal/ unplanned urban settlements, 
formal rural settlements, and tribal authority areas) and race (in urban localities). The 
survey excluded institutionalized individuals (including those in educational 
institutions, military barracks, old-age homes, or hospitals), and hence were excluded 
from the study. The surveys include a multistage cluster sample stratified by 
province, settlement geography (geotype), with the predominant population group in 
each area used. Further details about the sampling procedures are explained 
elsewhere 2005 (Shisana, Rehle et al 2005) and 2012 (Shisana, Rehle et al 2014). The 
main sample used in this analysis included the ages 50 years and older. The 
household response rates were; 84.1 per cent (2005) (Shisana, Rehle et al 2005) and 
87.2 per cent (2012) (Shisana, Rehle et al 2014).The individual response rates were; 
96.0 per cent (2005) (Shisana, Rehle et al 2005)and 89.1 per cent (2012) (Shisana, 
Rehle et al 2014). In both surveys, socio-demographic and behavioural information 
was collected with participant’s consent through face-to-face questionnaires 
administered by trained fieldworkers.  
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3.3.2 Measures  
Sexually active  
Sexual activity was assessed by responses to the question asked “Have you had sex 
during the past 12 months”, which was asked with same wording in both surveys. 
Individuals responding in the affirmative were considered to be “sexually active”. 
This follows other studies (Lindau & Gavrilova 2010). 
Self-rated health 
Self-rated health which was assessed from the question “In general, would you say that 
your health is excellent, good, fair or poor?” The same wording of the question was used in 
both the 2005 and 2012 surveys. A binary variable was created by categorising; 
excellent and good as ‘good health’ and fair and poor as ‘poor health’. 
Chronic conditions 
In the SABSSM surveys a general question was asked on the presence of any chronic 
condition; “Do you have any chronic medical condition that is affecting what you do or how you 
feel?” This assessment is based on self-reports, and respondents who answered ‘Yes’ 
were considered to be having a chronic condition. 
HIV status 
Dried blood spot (DBS) specimens for HIV testing were collected from each 
participant who assented or consented using finger prick.  Samples were tested for 
HIV using an enzyme immunoassay (EIA) and samples which tested positive were 
retested using a second EIA. A third EIA was used for any samples with discordant 
results on the first two EIAs.  
Exercises 
Two questions were asked to assess whether the respondent did any form of 
exercises. The first question was; “Do you do any vigorous intensity sport, fitness or 
recreational activities in your leisure or spare time, that cause large increases in breathing or heart 
rate (like running or strenuous sports, weightlifting) for three times a week at least 30 minutes at a 
time?”  And the second question was – “Do you do any moderate-intensity sport, fitness or 
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recreational activities in your leisure or spare time that cause small increases in breathing and heart 
rate (like brisk walking, cycling or swimming) for three times a week at least 30 minutes at a 
time?”  
3.3.4 Analysis  
Sexually active life expectancy was used to estimate the average number of years 
remaining sexually active. This is a new concept recently introduced by Lindau & 
Gavrilova (2010). It is an extension of healthy expectancy indicators which have 
become important measures of summarising population health. The Sullivan method 
(Sullivan 1971) was used to calculate the sexually active life expectancies. This 
method utilises age-specific prevalence on sexual activity to partition the number of 
person-years into years with and without sexual activity. The prevalence data was 
obtained from the 2005 and 2012 national HIV household surveys mentioned above. 
The purpose of using the two surveys was to establish the trend of sexual activity 
over time. Life expectancy estimates were obtained from UN Life Tables (United 
Nations Population Division 2013) for 2005-2010 and 2010-2015, i.e. for the 
corresponding 2005 and 2012 surveys. Standard errors and confidence intervals were 
calculated from the formulae suggested by the International Network on Health 
Expectancy (Jagger, Cox et al 2006).  
Multiple logistic regression was used to model the likelihood of being sexually active. 
The main variable of interest was self-rated health which was assessed from the 
question “In general, would you say that your health is excellent, good, fair or poor?” 
The same wording of the question was used in both the 2005 and 2012 surveys. A 
binary variable was created by categorising; excellent and good as ‘good health’ and 
fair and poor as ‘poor health’.  Covariates included; age, marital status, exercises 
(vigorous or moderate intensity) and chronic medical conditions. The data were 
analysed using STATA 12 (StataCorp 2011), incorporating the complex sampling 
design of the two surveys by using the ‘svy’ commands in obtaining all estimates. The 
analysis here was restricted to older people aged 50 years and over. The association 
between the outcome and exposure variables was assessed by the odds ratios (OR) 
and 95% confidence intervals (95% CI). All variables statistically significant (p<0.05) 
in univariate analyses were included in the multivariable models. The models were 
fitted separately for men and women. 
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3.4 Results 
3.4.1 Sample characteristics, self-rated health and sexual activity 
Table 3.1 shows the distribution of the sample of older adults (50 years and above) 
across socio-demographic and behavioural characteristics. In both surveys, the 
majority of adults were in the younger age group (50-59 years). The majority were 
still married, although a significant proportion was widowed. Wide gender 
differentials existed in widowhood i.e. the proportion of adult women who were 
widowed was four and three times that of adult men who were widowed in the 2005 
and 2012 surveys, respectively. Most of the adults had attained primary education, 
with more men having matric and tertiary education than women. Almost two thirds 
of the adults across gender were Africans in both surveys. The prevalence of poor 
and fair health was higher among women, although not much difference is noted, 
especially among men between the two surveys. Older men were significantly more 
likely to be sexually active (p<0.001), although the prevalence of sexual activity 
slightly dropped from 70 (2005) to 68.9 per cent (2012). On the other hand, the 
prevalence of sexual activity increased from 28.8 (2005) to 33.8 per cent (2012) 
among older women.  
3.4.2 Factors associated with sexual activity 
Sexual activity was strongly associated with good health in older men. The same was 
found in older women, although the association was not significant in adjusted 
models. As expected, increasing age was strongly associated with reduced odds of 
being sexually active for both gender groups. Similarly, older people who were single 
were less likely to be sexually active. Moderate exercise doubled the odds of sexual 
activity in older women. Non communicable diseases (NCDs) among men 
significantly reduced sexual activity, whilst HIV almost reduced sexual activity in 
older women by half (Table 3.2).  
3.4.3 Sexually active life expectancies 
The total life expectancy is higher for women than men across all the ages (Table 
3.3). In 2012, a 50 year old man would be expected to live on average an additional 
24 years compared to 29 years for women.  However, Figure 3.1 and Table 3.3 show 
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men to be having consistently higher sexually active life expectancy in both surveys. 
A 50 year old man would expect to live a sexually active life for another 12.7 years in 
2012, whilst a woman of the same age would only expect half of this duration (7.2 
years). Similar gender differences persist up to the older ages although the gap widens 
further, for example at age 70 the estimates are 3.0 years for men and 1.0 for women. 
In women, the positive change in sexually active life expectancies across the ages 
between the years of surveys (2005 and 2012) reflects a gain in more years of sexual 
activity. The gains were all significant in the exception of the last age group. In men, 
there were losses in years of sexual activity at ages 50 and 70, although not 
significant.  On the other hand, men in good health at age 80 and above had 
significant gains in sexually active life in the period 2005-2012. Figure 3.2 and Figure 
3.3 show the sexually active life expectancy by health status and gender for 2005 and 
2012 respectively. In both surveys, men and women in good health had higher 
sexually active life expectancy compared to those in poor health. The gap between 
the curves (good and poor health) appears to be much wider in men, especially from 
the 2012 survey (Figure 3.3). Table 3.3 shows that in 2012 men in good health at age 
80 years were projected to gain on average 3 years and women in good health were 
projected to gain on average 1 year of sexually active life.  
Table 3.4 gives a summary of proportion of remaining years spent as sexually active. 
This was derived as years of sexual activity as a fraction of total remaining years of 
life. From the 2012 survey, the proportion in men is actually double that of women 
(65.7 vs. 29.4 per cent) at age 50. Figure 3.4 shows a very huge gap between men and 
women across all ages in the proportion of remaining life spent sexually active. 
However, when comparing the two surveys, it can be seen that the proportion 
dropped among men, whilst some increases can be seen among women, especially at 
the oldest ages (Figure 3.4). Figure 3.5 and Figure 3.6 show the gender differences in 
the proportion of remaining life spent sexually active by health status in 2005 and 
2012, respectively. In both surveys, it can be seen that the gap in proportions 
between good and bad health is wider for men than women. The estimates at the 
oldest ages are less stable and need to be interpreted with caution due to the smaller 
sample sizes at these ages.  
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3.5 Discussions  
This study was aimed at projecting estimates of sexually active life expectancy, and 
examining factors associated with sexual activity in older people. The results show 
that older people are still sexually active, and if anything, they are actually gaining 
more years of sexual activity over the years. This means that the myth that older 
people are ‘asexual’ needs to be dispelled. HIV and AIDS prevention, mitigation and 
support programmes need to be spilled over beyond the conventional reproductive 
age group to the old and even oldest ages. Total life expectancy in South Africa has 
started to steadily rise again after being brought down by AIDS during the last 
decade 2000-2010. Along with these gains, sexually active life expectancy seems to be 
increasing as well.  
The estimates of sexually active life expectancy found in this study are lower than 
those found in the national social life, health and aging project (NSHAP) from the 
USA (Lindau & Gavrilova 2010). Whereas the estimates from the 2012 survey in this 
study at 55 years were 12.1 (men) and 5.5 (women), the corresponding estimates 
from the USA study were 14.9 (men) and 10.6 (women). This shows that older 
people in the USA remain sexually active for a longer time beyond age 55 compared 
to older people in South Africa. For men, the estimates from the two studies are 
close, whilst the estimates for USA women are double that of South African women. 
These differences can be attributed to socio-economic, health and mortality 
differences between the two countries and other socio-cultural dynamics. 
Nevertheless, regardless of these differences, the gap in women between the two 
studies is worth noting. 
Similar to other studies (Lindau & Gavrilova 2010), this study has shown that poor 
health status is associated with decreased sexual activity. This further supports other 
studies which have found that it is poor health, rather than age per se, that is 
associated with decline in active sex life (Taylor & Gosney 2011). This is an 
important finding which goes along with new understanding among demographers 
and policy makers that aging is not about numbers, but rather more about other 
dimensions of life such as health, functioning and well-being. In other words, 
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defining aging based on chronological age might be misleading (Sanderson & 
Scherbov 2008; Sanderson & Scherbov 2010). 
The study has come up with some findings with significant policy implications. It is 
interesting to note that HIV reduces sexual activity amongst older women, whilst 
chronic conditions seem to limit sexual activity among older men. This implies that 
there is need for gender responsiveness and sensitivity when addressing sexual health 
among the elderly since the underlying determinants are different.  Studies have 
shown that chronic conditions lead to declines in sexual activity (Taylor & Gosney 
2011). These include diabetes mellitus which can lead to impotence and osteoarthritis 
which cause poor mobility and other conditions such as depression which are 
prevalent at these ages. Further, medications taken for chronic conditions have been 
known to reduce libido, hence limiting sexual activity (Kessel 2001). Risk factors for 
chronic conditions are largely behavioural, and can be mitigated at an earlier age. It is 
important therefore to ensure prevention programmes for chronic conditions among 
young men. Based on the results of this study, there is need to raise awareness about 
the negative effect chronic conditions might have on sexual activity later in life.  
Male HIV mortality is higher than that for females (Morna, Michael et al 2012). 
Therefore, it can be insinuated from the results that HIV infected women are less 
likely to be sexually active because most are likely to be widows who might have lost 
their husbands to AIDS. On the other hand, HIV does not seem to deter men from 
sexual activity. Although not significant, HIV infected men are actually more likely to 
be sexually active. These results have important implications on public health policies 
aimed at prevention of HIV infections, especially given the aging of people with 
HIV. Older men living with HIV may continue engaging in sexual activities, some of 
which might be risky e.g. age disparate relationships which may continue to put 
younger people at risk. The erectile dysfunction (ED) among women is poorly 
understood (Taylor & Gosney 2011). Therefore, further research is needed to further 
understand the sexuality of older women, especially in the context of HIV.  
Physical activities need to be promoted in older people. The results give hope in that 
just moderate exercises are effective in doubling sexual activity in women.  Post 
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menopause the sexual activity of women declines, and studies have found that 
regular exercises can improve sexual activity (Wang, Lu et al 2008).  
The gender differences in sexually active life expectancy found in this study are 
equally striking. Whilst young girls get sexually active at a younger age than boys 
(Chirinda, Peltzer et al 2012), this study shows that at the older ages, men are more 
sexually active than women. Further, the study shows that although women have 
higher demographic life expectancy than men, they spend fewer years being sexually 
active than men at the old ages. However, although this is the case, a caution to men 
is that the results also show that they lose more of their sexually active life 
expectancy to poor health. This has also been found in other studied (Lindau & 
Gavrilova 2010).   
3.6 Strengths and limitations 
The strength of this study is that it is based on two cross-sectional surveys, with 
relatively larger sample sizes of older people. This helps to check trends of estimates 
over the years. The two surveys asked similar question for the outcome and main 
exposure variables, which strengthens the content validity. Further the Sullivan 
method used here has been found to give estimates close to those from other 
methods e.g. multi-state life tables which utilize longitudinal data.  However the 
limits of cross sectional data exist. The SABSSM surveys did not include 
institutionalized individuals in the sample. The exclusion of older people living in 
institutions means that the results are not representative of this important segment of 
the elderly population. Unfortunately, there are no surveys on sexuality of older 
institutionalized populations where this information could possibly have been 
obtained from. Further, although not mentioned anywhere, bias in reporting sexual 
activity cannot be ruled out. It can be suspected that older women are less likely to 
report sexual activity especially if they are not married or in union, due to possibilities 
of being labelled as having ‘loose’ morals. On the other hand, men can over-report 
sexual activity because it is associated with manhood, and for covering up sexual 
dysfunction. However, from the consistence of the results from the two surveys, 
these shortcomings are unlikely to bias the results 
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Table 3.1 Descriptive characteristics of sample 50 years and older by 
gender, 2012 and 2005 SABSSM survey 
Characteristic  
2005  2012 
Men 
(n=1291) 
Women 
(n=2504) p-value 
  
Men 
(n=3096) 
Women 
(n=4751) p value 
  N (%) N (%) N (%) N (%) 
Age (year)   p=0.001   p<0.001 
50-59yrs 653 (46.1) 1222 (44.0)  1480 (54.7) 2202 (46.9)  
60-69yrs 438 (38.3) 783 (33.0)  1003 (29.7) 1481 (31.2)  
70-79yrs 154 (12.3) 385 (17.0)  466 (12.6) 755 (17.0)  
80+ 46 (3.4) 114 (6.0)  144 (3.0) 310 (4.9)  
Marital status    p<0.001     p<0.001 
Single 70 (4.6) 237 (10.6)  176 (5.4) 496 (10.8)  
Married 919 (74.7) 1141 (43.2)  2155 (68.8) 2092 (43.9)  
Cohabiting 43 (3.2) 40 (1.6)  253 (9.7) 212 (5.1)  
Separated 93 (8.1) 187 (6.6)  136 (4.8) 300 (7.6)  
Widow 141 (9.4) 864 (38.0)  321 (11.3) 1569 (32.6)  
Education     p=0.001     p=0.001 
Primary 610 (55.5) 1403 (63.6)   770 (36.6) 1328 (38.6)  
Secondary 330 (18.2) 637 (20.9)  795 (28.0) 1277 (32.8)  
Matric 182 (13.4) 275 (9.6)  546 (20.2) 594 (17.6)  
Tertiary 160 (12.9) 170 (5.9)  332 (15.5) 323 (10.9)  
Race     p<0.001     p=0.027 
African 606 (63.2) 1335 (74.9)  1390 (64.5) 2407 (68.6)  
White 281 (24.4) 457 (15.7)  621 (21.5) 710 (18.8)  
Coloured  216 (8.8) 402 (6.7)  550 (10.2) 866 (9.4)  
Indian 186 (3.6) 304 (2.7)   528 (3.8) 764 (3.3)   
Self-rated health   p<0.001   p<0.001 
Excellent 117 (7.9) 168 (6.2)   483 (16.1) 535 (11.1)  
Good 716 (60.9) 1223 (48.5)  1594 (53.1) 2428 (52.3)  
fair 370 (26.3) 935 (38.9)  824 (26.4) 1490 (31.2)  
Poor 66 (4.9) 130 (6.4)   144 (4.4) 231 (5.4)   
Sexual activity   p<0.001   p<0.001 
Not active 404 (30.0) 1569 (71.2)  1007 (31.1) 2852 (66.2)  
Active 814 (70.0) 745 (28.8)   1835 (68.9) 1494 (33.8)   
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Table 3.2 Factors associated with sexual activity among older adults (50 
years and older), 2012 SABSSM survey 
  
  
Males Females 
UOR (95% CI) AOR (95% CI) UOR (95% CI) AOR (95% CI) 
Self-rated health     
Poor 1 1 1 1 
Good 1.86 (1.41-2.47)*** 1.56 (1.11-2.19)** 1.63 (1.31-2.03)*** 1.01 (0.75-1.37) 
Age      
50-59 1 1 1 1 
60-69 0.53 (0.39-0.74)*** 0.43 (0.30-0.62)*** 0.44 (0.33-0.58)*** 0.43 (0.30-0.62)*** 
70-79 0.14 (0.96-0.21)*** 0.11 (0.07-0.17)*** 0.94 (0.06-0.15)*** 0.11 (0.06-0.19)*** 
80 + 0.13 (0.06-0.26)*** 0.06 (0.03-0.13)*** 0.04 (0.02-0.10)*** 0.05 (0.01-0.17)*** 
Marital status     
Married 1 1 1 1 
Single  0.09 (0.06-0.13)*** 0.06 (0.04-0.10)*** 0.03 (0.02-0.05)*** 0.04 (0.03-0.06)*** 
Vigorous Exercises      
No  1 1 1 1 
Yes  1.83 (1.21-3.00)* 1.34 (0.78-2.31) 1.61 (1.13-2.28)** 1.00 (0.60-1.53) 
Moderate Exercises      
No  1 1 1 1 
Yes 1.26 (0.89-1.78) 0.95 (0.54-1.69) 1.89 (1.41-2.53)*** 1.99 (1.32-3.00)** 
Chronic Conditions     
None  1 1 1 1 
At least one  0.67 (0.50-0.86)** 0.64 (0.46-0.91)* 0.79 (0.62-1.00)* 0.91 (0.62-1.32) 
HIV status     
Negative   1 1 1 1 
Positive  1.42 (0.88-2.29) 1.78 (0.98-3.24) 0.62 (0.39-0.98)* 0.52 (0.27-0.98)* 
UOR – Unadjusted Odds Ratio;  
AOR – Adjusted Odds Ratio;  
CI – Confidence Interval;  
***P<.001; **P<.01;*P<0.5 
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Table 3.3 Gender differences in sexually active life expectancy by health status at ages 50, 60, 70 and 80, based on the 2005 
and 2012 SABSSM surveys 
Age Expectation of life 
Men Women 
2005 2012 Change 
2005-2012 
2005 2012 Change 
2005-2012 Years 95% CI Years 95% CI Years 95% CI Years 95% CI 
50 
Total LE 18.4  24.0  5.6 22.9  28.5  5.5 
Sexually Active LE 12.7 [12.0; 13.4] 12.7 [12.2; 13.3] 0.1 5.9 [5.4; 6.4] 7.2 [6.6; 7.8] 1.3* 
Self-rated health           
Bad Health 10.5 [9.4; 11.6] 11.3 [10.3; 12.2] 0.7 4.7 [3.9; 5.5] 6.1 [5.3; 6.9] 1.4 
Good Health 13.7 [12.9; 14.5] 13.5 [12.8; 14.2] -0.2 6.9 [6.2; 7.6] 7.8 [7.1; 8.6] 0.9 
60 
Total LE 12.9  17.9  5.1 17.2  21.8  4.6 
Sexually Active LE 7.0 [6.2; 7.8] 7.3 [6.8; 8.4] 0.3 2.0 [1.6; 2.4] 3.2 [2.7; 3.7] 1.2* 
Self-rated health           
Bad Health 5.4 [4.2; 6.5] 5.9 [5.1; 6.8] 0.6 1.6 [1.1; 2.2] 2.5 [1.9; 3.1] 0.9 
Good Health 7.9 [6.9; 8.9] 8.1 [7.4; 8.7] 0.2 2.4 [1.8; 3.0] 3.7 [3.0; 4.4] 1.3* 
70 
Total LE 8.4  12.9  4.5 11.5  15.3  3.8 
Sexually Active LE 3.3 [2.4; 4.3] 3.0 [2.5; 3.6] -0.3 0.4 [0.1; 0.6] 0.8 [0.5; 1.1] 0.4* 
Self-rated health           
Bad Health 2.2 [1.1; 3.3] 1.9 [1.3; 2.6] -0.3 0.2 [0.0; 0.4] 0.4 [0.1; 0.6] 0.2 
Good Health 4.0 [2.7; 5.3] 3.8 [3.0; 4.5] -0.2 0.6 [0.2; 1.0] 1.1 [0.6; 1.5] 0.5 
80 
Total LE 5.3  8.2  2.9 6.9  9.1  2.3 
Sexually Active LE 0.8 [0.1; 1.4] 1.8 [1.0; 2.6] 1.0* 0.1 [0.0; 0.2] 0.3 [0.0; 0.5] 0.2 
Self-rated health           
Bad Health 0.7 [0.1; 1.6] 0.6 [0.1; 1.1] -0.1 0.1 [0.0; 0.2] 0.2 [0.1; 0.4] 0.1 
Good Health 0.9 [0.2; 1.9] 2.6 [1.6; 3.6] 1.8* 0.2 [0.1; 0.6] 0.2 [0.1; 0.6] 0.0 
LE- Life Expectancy 
95%CI – 95% Confidence Interval  
 *significantly different at 5% level from previous time period 
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Table 3.4 Gender differences in proportion (%) of remaining sexually active life 
by health status at ages 50, 60, 70 and 80, based on the 2005 and 2012 SABSSM 
surveys 
Age Expectation of life 
Men Women 
2005 2012 change 2005-2012 2005 2012 
change 
2005-2012 
50 
All 69.0 65.7 -3.3 25.8 29.4 3.5 
Self-rated health       
Bad Health 57.2 58.0 0.8 20.5 24.8 4.3 
Good Health 74.6 69.6 -4.9 30.1 32.0 1.8 
60 
All 54.3 54.2 -0.1 11.7 17.8 6.1 
Self-rated health       
Bad Health 41.6 43.9 2.4 9.4 13.8 4.4 
Good Health 61.1 59.9 -1.3 14.0 20.3 6.3 
70 
All 39.8 34.5 -5.3 3.2 6.7 3.4 
Self-rated health       
Bad Health 26.5 22.0 -4.5 1.6 3.0 1.4 
Good Health 48.0 43.3 -4.7 5.1 8.9 3.8 
80 
All 14.8 32.7 17.8 1.1 3.7 2.6 
Self-rated health       
Bad Health 13.8 11.0 -2.8 0.0 2.2 2.2 
Good Health 16.4 48.2 31.8 3.1 3.3 0.1 
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Figure 3.1 Sexually active life expectancy in South African men and 
women, based on 2005 and 2012 SABSSM surveys  
 
 
Figure 3.2 Sexually active life expectancy in South African men and 
women in Good or Bad Health, based on 2005 SABSSM surveys 
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Figure 3.3 Sexually active life expectancy in South African men and 
women in Good or Bad Health, based on 2012 SABSSM surveys  
 
 
Figure 3.4 Proportion of remaining sexually active life for men and 
women, 2005 and 2012 
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Figure 3.5 Proportion of remaining sexually active life for men and women 
by health status, 2005  
 
Figure 3.6 Proportion of remaining sexually active life for men and women 
by health status, 20012  
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Chapter 4 
Compression of Morbidity in Older South Africans? Trends in Healthy Life Expectancy between 2005 and 2012 
4.1 Abstract  
Whilst it is known that life expectancy in South Africa has been increasing over the 
past years, little is known about the trends in health status of older people. The 
objective of this paper is to provide a better understanding of trends and gender 
differences in healthy life expectancy for older people in South Africa for the period 
2005 to 2012. We use self-rated health measure to estimate healthy-life expectancies 
using data from three repeated cross sectional surveys conducted in 2005, 2008 and 
2012. The Sullivan method was used in the calculations. Our findings show that 
unhealthy life expectancy decreased, whilst healthy-life expectancy and proportion of 
life spent in good health increased more than total life expectancy over this time 
period. This suggests both absolute and relative compression of morbidity for both 
men and women across all ages, in the exception of the ‘young old’ men. We 
conclude that, based on self-rated health measure, health of older people has been 
improving over the period under investigation. We demonstrate the feasibility of 
using the national HIV household surveys for this analysis. We recommend that a 
question on more objective disability measures be included in the next surveys, as 
this will enable a comprehensive assessment of older people’s health in the future.  
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4.2 Introduction  
Populations are rapidly growing older across the globe. The proportion of people 
aged 60 years and over is growing at a faster rate than any other age groups (UNPD 
2011). Coupled with this, the length of life has also increased dramatically in most 
parts of the world. Initially, this demographic transition was experienced in 
developed countries, but of late it has become a global phenomenon which is being 
experienced by less developed regions as well. Looking at South Africa, life 
expectancy at birth has increased from 51.1 (male) 55.7 (female) in 2002 to 59.1 
(male) and 63.1 (female) in 2014 (Statistics South Africa 2014b). Between 2002 and 
2005, life expectancy had declined due to the HIV epidemic, however, there has 
since been an upward trend partly due to the successful roll-out of antiretroviral 
treatment (ART) (Bor et al. 2013; Statistics South Africa 2014b; Shisana, Rehle et al  
2014; Mayosi & Benatar 2014). According to the United Nations, the proportion of 
South Africans aged 60 years and over is projected to double from 7.0 per cent in 
2005 to 15.6 per cent in 2050 (UNPD 2011). Against this background, researchers 
have begun to ask important questions if the gains in longer life are being 
accompanied by healthy and productive life, or by periods of illness, frailty and more 
dependency. In other words, is the quantity in number of years gained being matched 
by quality in terms of health and well-being?  
In attempting to answer this question, at least three hypotheses have been put 
forward to explain the relationship between increasing longevity and quality of life. 
The first theory postulates that the increase in years of life will be accompanied by 
increase in age-related chronic conditions and disability, which will require costly 
long term health care. This pessimistic view is referred to as the ‘expansion of 
morbidity’, which signifies the ‘failure of success’ (Gruenberg 1977; Olshansky et al. 
1991). Subsequently, a more optimistic theory was suggested by Fries (Fries 1980), 
and it states that the onset of poor health and disability will be postponed and 
‘compressed’ into the last few years before death. This is referred to as the 
‘compression of morbidity’ which signifies the ‘success of success’ (Fries 1980). The 
third theory is referred to as ‘dynamic equilibrium’ (Manton 1982), and is somewhat 
intermediate between the first two theories. It suggests that the number of years lived 
in morbidity would increase, but they will be offset by a decrease in the level of 
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severity of disease. As a result, the proportion of life spent in good health would 
generally remain constant (Manton 1982).  
In order to answer the question about trends in mortality and morbidity, there is 
need to obtain a health measure that combines the two components together into a 
single measure (Mathers & Robine 1997). This means conventional measures solely 
based on mortality such as life expectancy are not sufficient to summarise population 
health. Progress has been made over the past decades in developing new summary 
measures of population health which are called health expectancies (Jagger, Cox et al  
2006). The health expectancies can be defined as the average number of years an 
individual at a given age can be expected to live in good health based on the 
prevailing age-specific mortality and morbidity status (Jagger, Cox et al 2006). The 
health expectancies can be derived based on various health measures which vary 
from objective ones e.g. disability to subjective ones such as self-rated health and 
wellbeing. Therefore, a different conclusion can be reached depending on the health 
measure used (Doblhammer & Kytir 2001; Christensen, Doblhammer et al 2009).  
In this present study, self-rated health measure was used to calculate healthy-life 
expectancies. The self-rated health measure , albeit its subjectivity, has been widely 
accepted as a reasonable measure of population health status (Doblhammer & Kytir 
2001). In fact, its use dates back more than 50 years ago, initially in sociology 
(Suchman, Phillips et al 1958) and later in medical and epidemiological research 
(Kaplan & Camacho 1983). Further, self-rated health has been found to be a good 
predictor of mortality by longitudinal studies (Ardington & Gasealahwe 2014; Idler & 
Benyamini 1997; Mossey & Shapiro 1982), and of health care expenditure (DeSalvo et 
al. 2009). There are some perceptions though that self-rated health measure is too 
subjective (Jagger et al. 2010), and questions have been raised about its reliability in 
developing areas where people have low awareness of health (Sabatini 2014).  This is 
due to ‘health illusions’, a scenario whereby people ‘normalize’ health deficits because 
of their low health expectations (Sen 2002), which is likely in low income settings. As 
a result, people may rate their health as good even if they have substantial diseases 
burden and poor health facilities. Another view is that in the case of the elderly, they 
can underrate the level disability and health challenges because they may 
subconsciously rate themselves better compared to their elderly peers (Jagger et al. 
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2010). On the other hand, Jylha’s theoretical framework for self-rated health (Jylhä 
2009), says that a cognitive process is involved in an individual’s rating of their own 
health status.  This cognitive process is essentially subjective and also influenced by 
ones contextual environment (Jylhä 2009). Therefore, despite its limitations, self-
rated health is a useful global health indicator that can summarize all specific 
domains into a single  health measure (Crimmins 2004). The applicability of self-
rated health in low income settings has been established (Burström 2012), and its 
construct validity has been confirmed through its association with socio-economic 
status(Subramanian et al. 2009). Such a simple and single measure becomes even 
more efficient in resource limited settings, where it can substitute detailed composite 
measures which are more expensive. 
Major interest has developed over the past years in using the health expectancies by 
researchers and policy makers mainly from European countries and the USA to 
monitor population health over time (Jagger, Cox et al. 2006) . Policymakers in these 
countries have shifted their focus to using health expectancies instead of life 
expectancy as a policy tool and primary measure of population health and monitoring 
health outcomes (Robine, Romieu et al. 1999). Further the indicator is also used for 
assessment of inequalities, planning of healthcare and social services, and allocation 
of resources (European health expectancy monitoring unit 2007). Unfortunately, 
there is no such awareness in using the health expectancies for monitoring processes 
and policy making in Africa including South Africa. This is in spite of the rapid 
ageing processes mentioned above, which calls for immediate attention on the well-
being of older people. All we know is that people are living longer, but we do not 
know how healthy the older people are. Studies are required which can generate the 
type of data required for the estimation of health expectancies. This study intends to 
explore the utility of using national HIV household data collected by the Human 
Sciences research council in describing the health state of older people in South 
Africa. To the best of our knowledge, this is the first study to estimate health 
expectancies for South Africa using repeated cross sectional surveys. The objective of 
this paper is to examine trends and investigate gender differences in healthy life 
expectancy for older people in South Africa for the period 2005 to 2012. The 
research question posed by this study is - has the recent increase in total life 
expectancy observed in South Africa been accompanied by an increase or decrease in 
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health problems amongst older people? Through answering this question, we will 
also be simultaneously testing the hypotheses of compression or expansion of 
morbidity based on the data on elderly population of South Africa. 
4.3 Methods 
4.3.1 Data sources  
The study is based on secondary analysis of the 2005, 2008 and 2012 South African 
National HIV Incidence, Prevalence, Behaviour and Communication Survey 
(SABSSM) surveys conducted in South Africa by the Human Sciences Research 
Council (HSRC). These are repeated cross sectional surveys aimed at surveillance of 
HIV incidence and prevalence in South Africa. The individual response rates for 
each survey were; 96.0 per cent (2005) (Shisana, Rehle et al. 2005), 89.5 per cent 
(2008) (Shisana, Rehle et al. 2009), and 89.1 per cent (2012) (Shisana, Rehle et al 
2014). All the three surveys included persons residing in community dwellings and 
aged two years and above. Institutionalized individuals (i.e. those in educational 
institutions, military barracks, old-age homes, or hospitals) were not included in all 
the three surveys, and hence as a result they were also excluded from this study. The 
surveys include a multistage cluster sample stratified by province, settlement 
geography (geotype), with the predominant population group in each area used. In 
our analysis, the design characteristics of the three surveys were adjusted for by using 
weighted prevalence rates. Further details about the sampling procedures are 
explained elsewhere 2005 (Shisana, Rehle et al. 2005), 2008 (Shisana, Rehle et al. 
2009), and 2012 (Shisana, Rehle et al 2014). A questionnaire was administered 
through face-to-face interviews conducted by trained fieldworkers. Information on 
socio-demographic and behavioural was collected from consenting individuals. The 
surveys were approved by the HSRC Research Ethics Committee (REC). We restrict 
our analysis to older adults aged 50 years and older. 
4.3.2 Analysis  
Healthy-life expectancy were calculated using the Sullivan method (Sullivan 1971). 
This method utilises age-specific prevalence of population in different health states at 
a certain point in time to calculate person-years of life lived (PYL) in the respective 
health states in a period life table. The next step is to derive the total person years 
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lived by summing up the person years lived from age x upwards until the last age 
group in the life table. The total person years lived is then divided by the number of 
survivors in order to get the healthy-life expectancy (HLE). The limitation of the 
Sullivan method is that it is not suitable for detecting sudden fluctuations or changes 
in population health (Jagger, Cox et al. 2006). However, the results from the Sullivan 
method have been shown to be similar to those from other methods, provided the 
transition rates have been fairly constant over time (Mathers & Robine 1997). The 
other method commonly used in computing health expectancies is the multistate life 
table method. The major difference between this method and the Sullivan method is 
that it utilises incidence data to calculate transitional probabilities between health 
states and death using longitudinal data (Rogers et al. 1990). The Sullivan method 
therefore indicates current population health structure, whereas multistate life table 
method gives us hypothetical population health structure following observed health 
transition schedules.  Most researchers use the Sullivan method because the data 
required are readily available, and further, it is simple to use and interpret, and the 
results are relatively accurate health (Jagger, Cox et al. 2006). 
In this particular study, the healthy life expectancy derived is based on self-rated 
health measure, obtained from the 2005, 2008 and 2012 SABSSM surveys described 
above. In the three SABSSM surveys, self-rated health was asked using the question 
“In general, would you say that your health is excellent, good, fair or poor?” The same wording 
of the question was used in the 2005, 2008 and 2012 surveys, which makes it feasible 
to evaluate trends in population health. A binary variable was created by categorising; 
excellent and good as ‘good health’ and fair and poor as ‘poor health’. The estimates 
of life expectancy used in this study were based on the mid-year sex-specific 
complete life tables that were interpolated and smoothed from the abridged life 
tables published by the UN (United Nations Population Division 2013). We 
presented life tables in 10 year intervals for each gender, beginning with age 50 and 
having an open interval from age 80 and above.  The reason for collapsing the ages 
was that the age-specific prevalence of health states would be very small to tabulate 
by single year of age, which would make the estimates imprecise. The UN life tables 
were available for the years – 2003, 2008 and 2013. We used linear interpolation 
following a lexis diagram approach to obtain the life tables for the missing years - 
2005 and 2012 in order to correspond with the survey years (i.e. 2005, 2008 and 
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2012). Standard errors and confidence intervals were calculated from the formulae 
suggested by the International Network on Health Expectancy (Jagger, Cox et al. 
2006). We calculate healthy life expectancy (HLE) and the proportion of HLE to 
total life expectancy (TLE), in order to establish if there was an absolute or relative 
expansion or compression of morbidity (European health expectancy monitoring 
unit 2009), for the period 2005 to 2012.  
4.4 Results  
The results are presented at selected ages (50, 60, 70, and 80), and stratified by 
gender. Table 4.1 summarizes the background characteristics of the sample aged 50 
years and older who participated in the 2005, 2008 and 2012 national HIV household 
surveys. In all surveys, the majority of the respondents; were women, self-rated their 
health as ‘good’ or ‘fair’, were in the 50-59 age category, and were predominantly 
Black African.   
Table 4.2 shows that total life expectancy is higher for women than men across all 
ages and time periods (2005, 2008 and 2012). For example, in 2012, a 50 year old 
woman would expect to live for another 24 years, whilst a man of the same age 
would expect to live an additional 19 years. Further, in terms of absolute figures, 
women had higher expected lifetime in good health across all the ages and time 
periods. For example, the expected lifetime in good health for a 50 year old woman 
was 15 years. The equivalent for a man of the same age was 13 years. However, 
women also had greater expected lifetime in bad health across all the ages. For 
example, in 2012 the expected lifetime in bad health at ages 50 and 80 for women 
was 9 and 4 years, respectively, whilst for men it was 6 and 2 years respectively. As 
expected, both total life expectancy and healthy life expectancy decreased with age 
for both men and women in all the time periods.  
Table 4.2 also shows the absolute difference in total, healthy and unhealthy life 
expectancies between the time periods 2005, 2008 and 2012. These changes are 
further presented in Figure 4.1 between the first year (2008) and last year (2012). Our 
results show that total life expectancy has increased over the whole time period. This 
has been accompanied by increases in healthy life expectancy (good health) and 
remarkable declines in unhealthy life expectancy (poor health). This implies that 
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older people in South Africa not only live longer but the absolute number of years 
lived in good health increased. Figure 4.1 clearly shows that, in the exception of the 
young old men (50-59), increases in healthy life expectancy were greater than the 
increases in total life expectancy across the ages. This is even more evident when 
looking at the figure for women (Figure 4.1b). There has been absolute reduction in 
unhealthy years (years spent in bad health) for both men and women across all the 
ages for the whole time period 2005-2012. However, for men, there would appear to 
be marginal gains in unhealthy years at the young ages (50-59). The improvements in 
health years for the period 2005-2012 are statistically significant across all ages for 
women, whilst for men the difference is significant at the oldest ages. However, the 
change in healthy life expectancy was also significant for the period 2008-12 for ages 
60-69 in men. The change in healthy years from 2005-2012 at the oldest ages (80+) 
was the same for both genders i.e. a gain of 1.3 years.  
It is important to note that not only absolute numbers of life expectancy and healthy 
life expectancy increased but also the proportions of life in good health increased 
over the period 2005-2012 across all ages for both men and women. In 2005, an 80 
year old South African woman could expect to live about a third of her remaining 
lifetime in good health, by 2012 approximately half (Table 4.3). On the other hand, a 
man of the same age could expect to live more than a third (36.8 per cent) of his 
remaining lifetime in good health in 2005, and by 2012 approximately two thirds 
(61.5 per cent) (see Table 4.3). It is also evident that although women live longer than 
men, they spent much of their lifetime in poor health.  
4.5 Discussions 
Our focus in this study was to investigate changes in population health in terms of a 
single domain (self-rated health) in relation to increase in total life expectancy.  The 
findings show interesting trends and differentials in healthy life expectancy for the 
period 2005-2012. An increase in the proportion of healthy life expectancy indicates 
the compression of morbidity (European health expectancy monitoring unit 2009). A 
closer look at this indicator shows that there was compression of morbidity for both 
men and women across all ages from 2005-2012. However, there was a drop in the 
proportions between 2005 and 2008 in ‘young old’ men (ages 50-59 and 60-69), 
although the proportions for the same ages increases again between 2008 and 2012. 
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We conclude therefore that there was compression of morbidity in the period 2005-
20102. It is important to note that the conclusion reached on whether there is an 
expansion or compression of morbidity partly depends on the health measure used 
(Doblhammer & Kytir 2001; Robine 2002; Christensen, Doblhammer et al. 2009), 
and how "healthy" is defined. For example, other studies based on self-rated health 
found a ‘compression of morbidity’ (Doblhammer & Kytir 2001; Crimmins 2004). 
On the other hand studies based on self-reported disability found different results 
based on levels of severity (Robine, Romieu et al. 2003). A study on healthy life 
expectancies in Thailand found stagnation when using self-rated health and 
improvements in health status when using disability measure based on activities of 
daily living (ADLs) limitations (Karcharnubarn & Rees 2009). It has been 
acknowledged that self-rated health and disability can actually follow different trends 
(Crimmins 1996; Robine & Michel 2004; Spiers et al. 1996). So, in our case we 
concluded that there was a ‘compression of morbidity’, but it is possible to have 
concluded otherwise had we used other measures e.g. disability. Unfortunately, this 
measure is not included in the SABSSM surveys questionnaire. We can at this point 
recommend that questions on more objective measures such as disability or 
"limitation of activities" be included in the SABSSM survey questionnaire. Usually, 
disability is measured through ADLs and instrumental activities of daily living 
(IADLs). The ADLs and IADLs are in most cases a set of five or more questions, 
which makes it more expensive to collect. Our recommendation is for a single item 
that can capture disability in older people. For example the Global Activity 
Limitation Index (GALI) asks one simple question - ‘‘For the past six months at least, to 
what extent have you been limited because of a health problem in activities people usually do?’’ the 
response categories are: not limited, moderately limited, or severely limited. The GALI, like 
the self-rated measure, has been found to be a good indicator in most European 
countries where it has been used (Jagger et al. 2010). Further, a disability measure is 
important in determining health care needs including long-term care needs in older 
people (Verbrugge 1997).The incorporation of the GALI will strongly enhance the 
general health components of the surveys especially looking at older people, and 
such data would augment and validate the healthy life expectancy calculated in this 
study in the future. The simplicity of the GALI, as with self-rated health measure, 
makes it possible to collect crucial information in a parsimonious way. 
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Our results are in keeping with findings from the Rapid Mortality Surveillance 
(Dorrington, Bradshaw et al. 2014) which, based on mortality indicators over the 
same period as this present study, also concluded that the country is progressing well 
towards the improvement of the population’s the health status. Further, although we 
did not specifically analyse HIV and ART data, our results lend support to the recent 
findings that people living with HIV (PLHIV) are living longer and healthier lives 
partly due to the successful roll-out of antiretroviral treatment (Bor et al. 2013; 
Shisana, Rehle et al. 2014). Important policy recommendations can be made from our 
positive findings that elderly people are living in self-rated good health. For example, 
the government can opt for a flexi retirement scheme which will encourage older 
people in good health to continue working instead of forcing them into retirement. 
Some of the modalities for applying this include engaging older people in part time 
jobs that require less physical effort.  Such policies will ensure that older people 
remain part of labour force and contribute to the economy, hence averting economic 
implications of aging (Christensen, Doblhammer et al. 2009). A good example to 
follow with regards to social participation is Japan, where older people continue to be 
engaged in temporary postretirement employment and lifelong learning and 
continued education even at the oldest ages. Studies have found this active social 
participation to have a positive effect on overall health and wellbeing, and a 
protective effect on mortality (Minagawa & Saito 2014). Retiring older people in 
good health is disposing a potential capacity that could otherwise be effectively used 
in labour force participation. In fact, it has been suggested that there could be a 
‘wealth dividend’  accompanying the aging process if more years of lifetime at the old 
ages is spent in good health (Suhrcke, Fumagalli et al. 2010). It is important therefore, 
to prioritise policies and programmes that enhance the health and well-being of older 
people, and hence keeping them physically and economically active for a prolonged 
time period, which is called ‘active aging’ (WHO 2001).  
The results demonstrate that the health indicator ‘healthy life expectancy’ can be used 
in monitoring changes in health at population level. This can subsequently be used in 
formulation of population health policies targeting older people, designing of 
interventions, and planning of healthcare facilities and social amenities for elderly 
people. The stratification done in this study was by gender. This can be expanded to 
include other differentials such education and race. The only drawback would be the 
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unavailability of mortality data disaggregated by these variables, which would be 
required to apply the method used in this study. This study also demonstrated the 
feasibility of using the SABSSM surveys in estimation of healthy life expectancies. 
The surveys are nationally representative and they also include sufficient large 
numbers of older people in their samples which makes it possible to estimate 
population parameters with sound degree of precision. This allowed us to do a 
detailed analysis from the ‘young old’ to the ‘oldest old’. However, because the 
samples at the oldest ages are few, we had an open interval at 80 years and above, in 
order to have reliable estimates. It is important though, to study the health of those 
80-90 and centenarians (100 years and older) since their health status would be 
different from the younger old adults. The consistence in survey design, data 
collection methods and same wording questions make it possible to evaluate trends 
in health of older people with reasonable degree of accuracy. Traditionally, the 
surveys are used for monitoring HIV prevalence and incidence in the general 
population. We suggest that this functionality can be expended to also monitor 
population health, in particular aging health, since they also collect information on 
self-rated health. Other health measure can also be included in the survey modules to 
allow the estimation of other health expectancies. The exclusion of institutionalized 
individuals from the SABSSM surveys can bias prevalence of self-rated health and 
healthy life expectancy estimates upwards. It is important to include this segment of 
the elderly population since they are likely to be different from those residing in the 
community in terms of health. Unfortunately, there are no similar surveys collecting 
information on health among institutionalized elderly populations in South Africa.  
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Table 4.1 Descriptive characteristics of sample 50 years and older by 
gender, 2012 and 2005 national HIV household survey    
  2005    2008  2012   
 Men 
(n=1291) 
Women 
(n=2504) 
Men 
(n=1291) 
Women 
(n=2504) 
Men 
(n=3096) 
Women 
(n=4751) 
  N (%) N (%) N (%) N (%) N (%) N (%) 
Self-rated health      
Excellent 117 (7.9) 168 (6.2)  165 (18.4) 225 (13.7) 483 (16.1) 535 (11.1) 
Good 716 (60.9) 1223 (48.5) 441 (48.3) 826 (48.8) 1594 (53.1) 2428 (52.3) 
Fair 370 (26.3) 935 (38.9) 241 (25.0) 531 (31.5) 824 (26.4) 1490 (31.2) 
Poor 66 (4.9) 130 (6.4) 59 (8.3) 100 (5.9) 144 (4.4) 231 (5.4) 
Age (year)      
50-59yrs 653 (46.1) 1222 (44.0) 481 (48.8) 826 (45.5) 1480 (54.7) 2202 (46.9) 
60-69yrs 438 (38.3) 783 (33.0) 296 (32.8) 547 (30.4) 1003 (29.7) 1481 (31.2) 
70-79yrs 154 (12.3) 385 (17.0) 119 (13.0) 286 (18.1) 466 (12.6) 755 (17.0) 
80+ 46 (3.4) 114 (6.0) 50 (5.3) 97 (6.0) 144 (3.0) 310 (4.9) 
Race           
African 606 (63.2) 1335 (74.9) 478 (64.8) 1042 (74.3) 1390 (64.5) 2407 (68.6) 
White 281 (24.4) 457 (15.7) 164 (20.4) 247 (15.5) 621 (21.5) 710 (18.8) 
Coloured  216 (8.8) 402 (6.7) 199 (10.7) 297 (6.7) 550 (10.2) 866 (9.4) 
Indian 186 (3.6) 304 (2.7) 105 (4.1) 247 (3.7) 528 (3.8) 764 (3.3) 
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Table 4.2 Total life expectancy, expected lifetime in self-rated good health and bad health for men and women at ages 50, 
60, 70 and 80 in South Africa in 2005, 2008 and 2012 
  
 Age  
  
  
 Life years  
  
Men           Women           
      change           change     
2005 2008 2012 2005-08 2008-12 2005-12 2005 2008 2012 2005-08 2008-12 2005-12 
50 Total LE 18.4 18.4 19.1 -0.1 0.7 0.7 23.0 23.0 24.1 -0.1 1.2 1.1 
  Unhealthy LE 5.9 6.1 6.0 0.2 -0.1 0.1 10.8 8.9 9.1 -1.8 0.2 -1.6* 
  Healthy LE 12.6 12.3 13.1 -0.3 0.9 0.6 12.3 14.1 15.0 1.8* 1.0* 2.7* 
60 Total LE 13.1 12.9 13.3 -0.2 0.5 0.3 17.5 17.3 17.9 -0.2 0.6 0.4 
  Unhealthy LE 4.7 5.2 4.4 0.6 -0.9 -0.3 8.7 7.4 7.3 -1.3* -0.1 -1.4* 
  Healthy LE 8.4 7.6 9.0 -0.8 1.3* 0.6 8.8 9.9 10.6 1.1* 0.7 1.8* 
70 Total LE 8.6 8.4 8.7 -0.3 0.3 0.1 11.9 11.6 11.9 -0.3 0.4 0.0 
  Unhealthy LE 3.8 3.5 3.4 -0.3 -0.1 -0.4 6.5 6.1 5.2 -0.4 -0.9 -1.3* 
  Healthy LE 4.9 4.9 5.3 0.0 0.4 0.4 5.4 5.5 6.8 0.0 1.3* 1.3* 
80 Total LE 5.5 5.2 5.5 -0.3 0.2 -0.1 7.5 7.0 7.3 -0.4 0.2 -0.2 
  Unhealthy LE 3.5 3.1 2.1 -0.4 -1.0* -1.4* 5.0 4.0 3.5 -1.0 -0.5 -1.5* 
  Healthy LE 2.0 2.1 3.4 0.1 1.2* 1.3* 2.4 3.0 3.7 0.6 0.8 1.3* 
Note: LE – Life Expectancy 
Level of significance for a two-tailed test 
Test for statistical significance done for Healthy LE and Unhealthy LE 
*significantly different at 5% level from previous time period  
The sum of LE in health states might not add up to Total LE because of rounding
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Table 4.3 Proportion of expected lifetime in self-rated good health and 
bad health for men and women at ages 50, 60, 70 and 80 in South Africa in 
2005, 2008 and 2012 
  
 Age 
  
 Life years 
Men     Women     
2005 2008 2012 2005 2008 2012 
50 Total LE 100.0 100.0 100.0 100.0 100.0 100.0 
  Unhealthy LE 31.8 33.2 31.3 46.7 38.8 37.8 
  Healthy LE 68.2 66.8 68.7 53.3 61.2 62.2 
 SE 2.1 2.2 1.4 1.6 1.9 1.3 
60 Total LE 100.0 100.0 100.0 100.0 100.0 100.0 
  Unhealthy LE 35.8 40.7 32.8 49.6 42.7 40.9 
  Healthy LE 64.2 59.3 67.2 50.4 57.3 59.1 
 SE 3.3 3.3 1.9 2.1 2.6 1.7 
70 Total LE 100.0 100.0 100.0 100.0 100.0 100.0 
  Unhealthy LE 43.6 41.9 39.2 54.5 52.9 43.4 
  Healthy LE 56.4 58.1 60.8 45.5 47.1 56.6 
 SE 5.3 5.2 3.2 3.2 4.5 2.7 
80 Total LE 100.0 100.0 100.0 100.0 100.0 100.0 
  Unhealthy LE 63.2 59.3 38.5 67.7 57.6 48.6 
  Healthy LE 36.8 40.7 61.5 32.3 42.4 51.4 
 SE 10.0 9.3 7.1 6.3 7.3 5.5 
Note: LE – Life Expectancy 
The sum of LE in health states might not add up to 100 per cent because of rounding 
SE – Standard error for proportion Healthy LE/Total LE 
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Figure 4.1 Change in total life expectancy (TLE), life expectancy in good 
health and bad health at ages 50, 60, 70 and 80 for a) men and b) women, 
South Africa, 2005-2012 
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Chapter 5 
 
Gender Differences in Happiness among Older Adults in South Africa 
5.1 Abstract 
The objective of this paper is to examine factors associated with happiness and to 
estimate happy life expectancies for older people in South Africa. The study uses data 
from the first wave of the Study on Ageing and Adult Health (SAGE) data, which is 
a nationally representative population-based survey with a sample of 3,840 
individuals aged 50 years and above. The Sullivan method was used to calculate 
happy life expectancy, whilst multiple logistic regression was used to examine factors 
associated with happiness. Similar factors were found to predict happiness in men 
and women. The strongest predictor of happiness was wealth status for both men 
(AOR 2.70; 95% CI 1.72-4.24; p<0.001) and women (AOR 2.84; 95% CI 1.81-4.47; 
p<0.001). Across all ages, men spent a greater proportion of their remaining lifetime 
in happiness compared to women. We find a peak at age 70 for both genders, 
however the rapid decline especially in men could require further investigation. It is 
important to understand the factors that promote happiness in older people as this 
may point to areas that need intervention for improving overall quality of life. 
Happiness is a sensitive measure which can be used to monitor the wellbeing of a 
nation over time. 
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5.2 Introduction 
Happiness is the most important global measure of quality of life (QoL), which 
evaluates the degree to which people are satisfied with life as a whole (Easterlin 2001; 
Yang 2008; Veenhoven 1984). Many philosophers such as Aristotle have all been 
fascinated about the subject of happiness, and came to the conclusion that it is the 
ultimate goal of human existence (Frey 2008). Politicians mainly from developed 
countries and other settings have started looking at how they can elevate happiness 
and wellbeing to official government’s policy (Bok 2010; Steptoe, Deaton et al. 2014). 
Although happiness has mainly been an area of study in the field of positive 
psychology, intense interest has spread to other fields. For example economists have 
recently advocated for ‘economics of happiness’ as a new area of study (Layard 2005; 
De Vos 2012; Graham 2005). Demographers and epidemiologists too, wonder if 
happiness; changes along the life course, differs by socio-demographics e.g. gender, 
race and income.  
Historically, there was a presumption that the quality of life of a nation can largely be 
measured based on economic indicators such as Gross Domestic Product (GDP) 
(Veenhoven 1996; Conceição & Bandura 2008). However, as economic growth limits 
were reached with time, it became apparent that the economic based 
conceptualization of QoL was inadequate. This led to the movement towards 
broader ‘social indicator’ based conception of QoL (Veenhoven 1996). One such 
indicator is happiness. This is ‘positive’ measure of overall health and well-being 
which can be contrasted from other ‘negative’ measures such as the absence of 
diseases or functional limitations (Yang 2008). The happiness of a population can be 
assessed either directly or indirectly (Veenhoven 2005). Indirect measurement 
involves making inference on the extent of happiness from behavioural 
manifestations consistent with discontentment and despair. This is the method which 
has traditionally been used by social scientists/researchers. Such behaviours may 
include suicides, social uprisings and public protests. However, measuring happiness 
based on these behaviours has its own shortcomings (Veenhoven 2005). For example 
people may protest for specific issues, which does not necessarily amount to 
unhappiness. Similarly, people might commit suicide for circumstantial reasons not 
totally indicative of unhappiness on the bigger scale. Lately, researchers have shown 
 
 
 
 
64 
 
preference to using direct way of measuring happiness(Veenhoven 2005). This is 
typically done in a survey using a question commonly worded as “Taking all together, 
how satisfied or dissatisfied are you currently with your life as a whole?”(Veenhoven 2005). Of 
course, questions can be raised if subjective measures, in this case self-reported 
happiness, can adequately capture and summarize quality of life. Critics also argue 
that most happiness surveys only give one-off snapshots which are susceptible to 
temporal fluctuations (De Vos 2012). However, in spite of its simplicity, extensive 
research has shown that the happiness measure has both adequate reliability and 
validity (Yang 2008; Senik 2014; Sabatini 2014), and psychometric adequacy (Yang 
2008). Further, the measure has been found to be correlated to other physiological, 
psychological and neurological measures (Senik 2014).  
Within the context of global ageing phenomena, questions have been raised if 
increasing life expectancy is being accompanied by increases in health, happiness and 
quality of life at the older ages (Yang 2008). In other words – are people living longer 
and happier lives? Similar questions have been asked with respect to health. These 
questions arise from the realization that increasing longevity does not always equal to 
improvements in health, happiness and quality of life. In fact, gains in life expectancy 
at old ages can actually be attained at a penalty of disability, frailty and high 
dependency (Karcharnubarn et al. 2013; Kunst, Okma-VanKeulen 1994), which 
require costly care. Therefore, mortality based indicators such as life expectancy 
cannot be a sufficient measure of good quality of life. Health expectancy is an 
appropriate measure since it combines both morbidity and mortality information. 
This is defined as the average number of remaining years of life one can expect to 
live in good health given the prevailing age-specific mortality and morbidity rates. 
Several health expectancies can be calculated depending on the definition of ‘healthy’ 
used (Robine 2002). In this paper we focus on happiness, and hence, the aim is to 
estimate happy life expectancies (HapLE) for elderly men and women in South 
Africa. Whilst few similar studies have been done elsewhere (Yang 2008; Veenhoven 
1996; Yang & Waliji 2010; Kunst, Okma-VanKeulen 1994), to our knowledge, this is 
the first study to calculate happy life expectancies for South Africa. The study also 
investigates factors associated with happiness in older people.  
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5.3 Methods 
5.3.1 Data sources 
The study is based on secondary analysis of the Study on Ageing and Adult Health 
(SAGE) wave I survey which was conducted in South Africa by the Human Sciences 
Research Council (HSRC), the World Health Organization (WHO), and the National 
Department of Health (NDOH). The SAGE is designed to compile comprehensive 
longitudinal information on the health, well-being, health-related outcomes and their 
determinants in adult populations. The survey instruments consist of different 
modules collecting information on self-reported health, disability or functional 
limitations and well-being. Our analysis is based on wave I data which was collected 
between 2007 and 2008. The core SAGE collects data on adults aged 18+ years, with 
an emphasis on populations aged 50+ years, from nationally representative samples 
in six low-medium income countries (LMIC) namely: China, Ghana, India, Mexico, 
Russian Federation and South Africa. The survey employs a multistage cluster 
sampling design, which results in nationally representative cohorts. Further details 
about the sampling strategy are previously described (Phaswana-Mafuya, Peltzer et al. 
2012). Household/person-level analysis weights and post stratification are developed 
to increase representativeness. The overall response rate for those aged 50 and older 
in the South African survey was 75% (Kowal et al. 2012). Ethical approval for the 
survey was granted by the HSRC Research Ethics Committee (REC 5/13/04/06) 
and the National Department of Health (J1/14/45).  
5.3.2 Measures 
Happiness  
In the SAGE survey, the question on overall happiness is: “Taking all things together, 
how would you say you are these days?  Are you…? Very happy, happy, neither happy nor 
unhappy, unhappy, and very unhappy?” The first two categories were recoded 1 “happy” 
whilst the last three were recoded 0 “unhappy”.   
Self-rated health  
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This was measured from the question “In general, would you say that your health is excellent, 
good, fair or poor?” A binary variable was created by categorising response categories as; 
excellent and good as 1 ‘good health’ and fair and poor as 0 ‘poor health’.   
Socio-demographics  
The SAGE survey also collected information on; age, sex, educational level, marital 
status and race. The wealth status of a household was derived from ownership of 
assets, retirement and retirement benefits, dwelling characteristics and access to 
services such as sanitation, clean water and cooking fuel. A multi-process was 
involved which involved converting the assets ownership into an asset ladder, 
through the application of a random-effects probit model (Chatterji et al. 2008). 
Eventually wealth quintiles created which in this study was latter collapsed to wealth 
tertiles (1st and 2nd quintiles: low; 3rd quintile: medium; and 4th and 5th quintiles: 
high). 
QoL and Subjective well-being 
This measure captures an individual’s overall appraisal of their life, and hence it is an 
important aspect of older people’s health. QoL and subjective well-being was 
measured using the eight-item World Health Organization Quality of Life 
(WHOQoL) instruments (Schmidt et al. 2006; Kowal et al. 2010), which is cross-
culturally valid tool. The instrument uses questions on overall life satisfaction and 
questions in each of the four broad domains: physical, psychological, social, and 
environmental domains. An overall WHOQoL score was then obtained by summing 
up the eight items, which was then transformed to a 0 to 100 scale. The WHOQoL 
was dichotomized at the mean  such that people with lower scores were considered 
to be in poor quality of life and vice versa (Porto et al. 2012; Van Minh et al. 2010). 
Limitation of activities 
This was measured based on commonly asked activities of daily living (ADLs) (Katz, 
Ford et al. 1963) and instrumental activities of daily living (IADLs) (Lawton & Brody 
1969) questions. The questions were asked about difficulties the respondents had in 
the last 30 days due to health conditions, phrased as “In the last 30 days, how much 
difficulty did you have … (list of activities)”. The response categories provide the degree 
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of severity of disability for each limitation through asking about the level of difficulty 
i.e. from ‘none’ to ‘extreme difficulty/cannot do’. ADLs are basic daily self-care 
activities that support survival, including eating, bathing, toileting, bathing, and 
dressing. A person’s functional status is typically assessed from their ability to 
perform ADLs with an inability to perform ADLs suggesting disability. IADLs are 
indicators of functional well-being that measure the ability to perform more complex 
tasks, such as household responsibilities, getting around outside, daily work, 
managing money, and going out.  
 
5.3.3 Analysis  
Multiple logistic regression was used to assess the association between happiness and 
self-rated health. Covariates included; age, wealth status and race.  Education and 
marital status were excluded since they were not significant in both univariate and 
multivariate analysis. Multicollinearity was checked to ensure the exposure variables 
were not highly correlated. This was assessed using the variance inflation factor 
(VIF), condition index and tolerance values, and none of the variables came close to 
the threshold. The data were analysed using STATA 12 (StataCorp 2011), 
incorporating the complex sampling design of the two surveys by using the ‘svy’ 
commands in obtaining all estimates. Only people aged 50 years and over were 
included in the analysis, and in regression analysis the models were stratified by 
gender. Odds ratios (ORs) and 95% confidence intervals (95% CI) were used to 
determine the association between the outcome and exposure variables. The strength 
of associations based on the ORs was ranked as follows; 0.9–1.1 (no effect), 1.2–1.6 
(weak association), 1.7–2.5 (moderately strong association), 2.6 and more (strong 
association). In the case of negative association the ranking was; 0.6–0.8 (weak), 0.4–
0.5 (moderately strong), and 0–0.3 (strong association) (Sahai & Khurshid 1996). 
The Sullivan method (Sullivan 1971) was used to calculate the happy life expectancy. 
This is the commonly used method when calculating ‘healthy life expectancies’ using 
cross sectional data. This method utilises age-specific prevalence of happiness to 
partition the number of person-years into happy and unhappy years. The other 
method also used to calculate healthy life expectancies is the multistate method 
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which utilises incidence data to estimate multistate life tables (Rogers et al. 1990). The 
data required for this method usually comes from longitudinal studies, which are not 
usually available because of the costs involved. As a result, the prevalence based 
method is most commonly used. In summary, the Sullivan method works as follows: 
a period life table is created to obtain age and sex specific life expectancy estimates. 
These are based on person years lived assuming that future cohorts will experience 
observed age-specific mortality rates. The following step is to divide the person years 
lived by the corresponding age-specific prevalence rates of a health state (which is 
happiness in this case). Hence, happy life expectancy will be obtained which can be 
interpreted as the number of remaining years a person can be expected to live in 
happiness assuming that they experience the prevailing mortality and happiness rates. 
The Sullivan method is regarded to produce unbiased and consistent estimates (Imai 
& Soneji 2007), and simulations have shown the Sullivan method to produce results 
similar to the multistate method, except in cases where there are sudden fluctuations 
in transition rates (Mathers & Robine 1997). The ages-specific prevalence data on 
happiness were obtained from the SAGE surveys mentioned above. The life 
expectancy estimates were obtained from life tables published by the UN (United 
Nations Population Division 2013) for the period 2005-2010 i.e. corresponding with 
the year of the SAGE survey. Standard errors and 95%CIs were calculated following 
the guidelines suggested by the International Network on Health Expectancy (Jagger, 
Cox et al. 2006).  
5.4 Results 
5.4.1 Sample characteristics 
Table 5.1 presents the age-specific prevalence rates (%) of ‘happiness’ and 
‘unhappiness’ for older men and women. At the youngest of the age groups (50-59) 
the prevalence of happiness is actually the same for men and women. However, the 
prevalence of happiness is higher in men than women and the gap gets wider with 
increasing age. For both gender, the highest prevalence rates of happiness are in the 
70-79 year age group i.e. 72 and 62 per cent for men and women, respectively.  
5.4.2 Factors associated with happiness 
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Multivariable logistic regression analysis was used to investigate the association 
between happiness and predictor variables identified from literature (Table 5.2). In 
the adjusted models, we find a moderately strong positive association between self-
rated health and happiness for both genders – men (OR 2.5; 95% CI, 1.33-4.80) and 
women (OR 2.4; 95% CI, 1.55-3.68). A moderately strong association was found 
between age and happiness. Men aged 70-79 years were 2.2 times (95%CI, 1.29-3.62) 
more likely to be happier than men i.e. 50-59 years old. Women aged 70-79 and 80 
years and above were 1.8 times (95%CI, 1.09-2.91) and 1.6 times (95%CI, 1.23-5.42) 
more likely to more happy than those aged 50-59 years, respectively. In men, race 
also had a modest but significant association with happiness in that whites and 
coloureds were 2.2 times (95%CI, 1.01-4.71) and 2.3 times (95%CI, 1.35-3.96) 
respectively more likely to be happier than African Black men. In women, the effect 
of race disappeared after adjusting for other predictor variables. ADL limitations had 
the same moderately strong negative effect for both men (OR 0.5; 95% CI, 0.31-
0.79) and women (OR 0.5; 95% CI, 0.35-0.83). IADL limitations had the same 
negative effect as ADL limitations in women (OR 0.5; 95% CI, 0.29-0.86). The 
strongest predictor of happiness in both men and women was wealth status. Men in 
high wealth tertile were 2.7 times (95%CI, 1.72-4.24) more likely to be happier than 
men in low wealth tertile. On the other hand, women in medium and high wealth 
tertile were 1.9 times (95%CI, 1.13-3.07) and 2.8 times (95%CI, 1.81-4.47) 
respectively more likely to be happier than poorer women.  
5.4.3 Happy life expectancy  
Table 5.3 presents the estimates of total life expectancy (TLE), happy life expectancy 
(HapLE) and 95% confidence intervals, unhappy life expectancy (unHapLE) and 
percentage of HapLE to TLE by sex for ages 50, 60, 70 and 80. The results show 
that at all ages women have higher life expectancy and HapLE compared to men. A 
50 year old woman can still expect to live on average 23 years, of which 13 years will 
be lived in happiness. On the hand, a man of the same age will can expect to live 18 
years more, and of these 11 years will be spent in happiness. However, women also 
have greater unhappy life expectancy across all the ages. For example at age 50, the 
unhappy life expectancy for women is 10 years whilst for men it is 7 years. This is 
further illustrated in Figure 5.1a & b for men and women, respectively. Further, 
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when examining the life expectancies proportionally, it can be seen clearly that the 
proportions of life spent in happiness is greater for men than women. A 70 year old 
man can expect to live more than two thirds (70 per cent) of his remaining life in 
happiness, whilst a woman of the same age would expect to live 60 per cent of her 
remaining live in happiness. These findings imply that older women live longer than 
men but spent a greater proportion of their lifetime in unhappiness. This is shown 
clearly in Figure 5.2. On the same figure, the proportions of life spent in good quality 
of life are also shown. It is interesting to see that the trajectories for happiness and 
quality of life were similar for both genders, and that the proportion of remaining life 
in happiness was higher than the proportion of remaining quality of life. This can be 
attributed to the fact that quality of life is a broader measure which is composed of 
economic, physical, psychological, and environmental dimensions.  
5.5 Discussions  
The purpose of this study was twofold. The first purpose was to investigate factors 
associated with happiness, and the second was to estimate happy life expectancy for 
older people in South Africa. Similar to other studies(Easterlin 2003; Diener & Chan 
2011), we found that good health was associated with happiness. As discussed later, 
caution needs to be exercised in interpreting associations from cross-sectional 
designs as causal. Notwithstanding, this is an important finding which calls for 
pursuit of both goals i.e. happiness and health in policies and programmes, targeting 
older people. Similarly, although temporal precedents cannot be established based on 
our data, this association is consistent with the theoretical conception about health 
and happiness (Diener & Chan 2011; Sabatini 2014; Frey 2011; Cowell 2008).  
The relationship between wealth status and happiness has been found to be puzzling 
(Easterlin 2001). There would appear to be a dose-response relation between wealth 
and happiness, such that poorer people are less happier compared to the wealthier 
ones. However, there is a ceiling effect of wealth beyond which further accumulation 
does not add more happiness, a scenario called the ‘happiness-income paradox’ or 
the ‘Easterlin paradox’ (Easterlin et al. 2010; Senik 2014). This was observed at an 
aggregate level in developed countries where GDP and material status was initially 
used as a measure of nation’s happiness and quality of life (Veenhoven 1996). 
However, ‘saturation’ levels were reached which led economists and other 
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researchers to abandon this materialistic approach to QoL and started using other 
social indicators (Veenhoven 1996). Japan is a typical example that confirms that a 
country’s level of happiness does not increases as a nation transitions from being a 
low income to high income country (Easterlin 1995; Conceição & Bandura 2008). In 
the South African context, our results seem to suggest that the threshold effect of 
wealth status has not yet been attained, and as such, wealth is still the strongest 
predictor of happiness. Surprisingly, the famous Brickman study (Brickman et al. 
1978) from the USA found no significant difference in happiness levels between 
lottery winners and the controls who were living in the same neighbourhood. Even 
more surprisingly, they found that paraplegics were marginally less happy than the 
lottery winners, and both groups reported almost similar levels of anticipated future 
happiness. However, critics (Powdthavee 2010) have questioned the results of the 
Bricks study because of its cross-sectional design, from which no causality can be 
deduced, and its small sample sizes.  
As expected, our results show that disability is negatively associated with happiness. 
Functional limitations, especially ADL was found to have a moderately strong 
association with happiness for both genders. The effect of disability on happiness has 
also been established in previous studies (Boyce & Wood 2011). Our results show 
that self-rated health is a stronger predictor of happiness compared to disability, 
which is in line with other studies (George 2010). Although the ADL is a composite 
measure of disability, it could be important in future studies to examine the 
associations with each specific dimension, since they have been found to be of a 
hierarchical nature (Willis 1996). In women, the variables self-rated health and 
IADLs were predictive of happiness in multivariable but not in univariate models. 
This apparent inconsistency between the univariate and multivariable analysis is not 
unusual, and can be due to accumulation of evidence from several variables 
incorporated in the adjusted model (Manly 2005). This goes on to confirm that 
unadjusted or raw results from univariate analysis can often be biased due to 
confounding factors or interrelationships between other extraneous factors, not 
accounted for. In this case, age, wealth status and race come in the relationship 
between self-rated health, IADLs and happiness.  
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Racial inequalities in happiness were also shown in that White and Coloured men 
were more likely to be happier than Black men. Studies from other settings have also 
reported substantial racial gaps in happiness between Whites and Blacks (Yang 2008; 
George 2010). In South Africa, this finding can be situated within the historic 
context of the country. The sample in this study is of older people who lived much 
of their lives under the apartheid system, and therefore this can be reflective of the 
socioeconomic inequalities along racial lines brought by apartheid systems. Similar 
cohort effects have been observed in social disparities in health and happiness (Yang 
2008). It would be interesting to continue and monitor these racial gaps in happiness 
and quality of life in future years for younger cohorts who might have later benefitted 
from the Broad-Based Black Economic Empowerment (B-BEEE) initiatives 
implemented to reverse these inequalities. Also, it would be important in future 
studies to estimate happy life expectancy by race, which was not done in this study 
because the life tables used were not disaggregated by race. 
A USA study (Yang 2008) reported; total life expectancy (16.2 in men; 19.1 in 
women), happy life expectancy (14.7 in men; 16.5 in women) and proportion of life 
in happiness (90.6 for men; 86.5 for women), at age 65 years in 2000. These estimates 
are much higher compared to the ones from this study, taking age 60 for rough 
comparison (see Table 5.3). It is clear that older Americans spent higher proportion 
of their remaining life in happiness compared to their South African counterparts. 
This difference can be attributed to differentials in distribution of underlying 
determinants of happiness between the two countries. In line with this, according to 
the World Database of Happiness, USA ranks much higher than South Africa in 
terms of average happiness (Veenhoven 2014). 
The proportion of life spent in happiness increased from age 50, crested at age 70 
and plummeted thereafter. This result lends support to a previous longitudinal study 
of healthy veterans which also found that happiness changes along the life course. In 
that study, they found a peak in men at age 65 which started declining at age 75 
(Mroczek & Spiro 2005). Along the life course, it has been found that the 
relationship between age and happiness is actually U-shaped (Conceição & Bandura 
2008; Powdthavee 2005; Steptoe, Deaton et al. 2014), with minimum point around 
the 30s and 40s, which is synonymous with ‘midlife crisis’. Although we only have 
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data for 50 years and above, our results lend partial support to the suggested shape in 
that we observe a rise after the middle ages through the 60s. An important 
contribution we make in this regard is that our findings suggest a peak in the old ages 
at age 70, which somewhat transforms the U-shape into an S-shape. The graphs for 
quality of life follow the same pattern with the ones for happiness but at lower levels, 
because quality of life is a composite measure that includes many other dimensions 
from economic, physical, social and environmental. It can be speculated that the 
increase coincides with the age ranges when people will be entering retirement phase. 
Studies have also found retirement to be good predictor happiness (Easterlin 2003). 
During these years older people are happy as they start enjoying their long waited 
retirement period and pension funds. The mere fact of reaching retirement age, and 
being called a "senior citizens" comes with some sense of pride, achievement and 
happiness. The plummeting of the graphs beyond age 70 can also be the effect of 
hedonic treadmill or hedonic adaption. This is whereby individuals quickly return to 
their normal levels of happiness and satisfaction following a major positive event or 
occurrence in life that had triggered the initial sudden rise in happiness (Brickman & 
Cambell 1971). In this case it can speculated that soon after reaching the sixties and 
seventies, the euphoria of entering retirement age dies out as people start adjusting to 
living on pension and retirement savings, which in most cases are not enough. 
Another possible contributory factor within the South African context could be HIV 
and AIDS. The impact of AIDS on older people in South Africa is that they have 
been left to look after their children and grandchildren who are either sick or 
orphaned. This caregiving responsibilities brings additional physical and psychosocial 
strain upon old people, who themselves actually need to be looked after (Joubert & 
Bradshaw 2004). Further realities that come with old age include increased burden of 
age-related chronic conditions e.g. diabetes, hypertension, arthritis and other 
conditions prevalent at these ages. Ironically, although most of the risk factors for 
these conditions are accrued over the life course, they might be worsened at these 
ages e.g. lack of physical activity, since most elderly people would spend most of 
their time seated at home, which they were not used to. Access to health at the older 
ages could be another factor. The majority of South Africans in general (Mayosi & 
Benatar 2014), and older people in particular (Joubert & Bradshaw 2004), rely on the 
public sector for health services, which is offered free of charge to senior citizens. 
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However, high levels of dissatisfaction with the public sector among older people 
have been reported (Joubert & Bradshaw 2004; Ferreira, M & Charlton 1996). The 
grievances cited include; shortages of drugs, inefficient systems and lack of assistive 
technology needed by older people with functional limitations(Joubert & Bradshaw 
2004). Only a small proportion of older people have access to medical aid, especially 
among Black Africans (Statistics South Africa 2013; Joubert & Bradshaw 2004). 
Medical cover becomes expensive postretirement where more frequent visits to 
healthcare facilities are required due to chronic conditions.  
The gender gap is also reflected, which shows that men are at an economic 
advantage. In general, more men are in employment, have higher levels of income 
and hence have more money to retire on compared to women. On the other hand, 
women suffer more from negative effects of widowhood and marital disruptions 
(Easterlin 2003). Women as a result, become financially dependent on men at the old 
ages. This is evidenced in Figure 5.2 where the graph of women has the same shape 
and peak with that of men, although it is much flatter. Gender differentials in 
happiness have been reported to change along the life course (George 2010; Easterlin 
2003). Young women are happier than young men prior to middle age, and the 
reverse is true thereafter (Yang 2008). Our results seem to partially substantiate this 
finding, although we cannot establish the pattern in the young ages from our data. 
The evidence is shown in Figure 5.2, where the graphs for men and women converge 
at age 50, although we cannot tell if this is the point of crossover. Thereafter, the 
gender gap increases with age and increases even more at the peak (age 70). The 
point of crossover implied by our results is much lower compared to the one 
reported by Easterlin (Easterlin 2003), which was between ages 58-67. This further 
highlight that South African women’s relative advantage in happiness is shorter 
compared to other settings. Another possible explanation for the higher proportions 
in happiness in older men could be selective survival i.e. happier and healthier men 
are more likely to be the ones reaching these ages. However, this effect can only be 
tested in the next follow-up wave of SAGE. The other potential explanation given 
the high mortality among men is a comparison effect. This is whereby older adults 
cherish life and are happy because they compare themselves to their peers who might 
be in a worse state or have died (Conceição & Bandura 2008; Jagger et al. 2010).  
 
 
 
 
75 
 
The limitation of this study is that it did not take into account institutionalized 
persons because such data were not available from the survey. If persons residing in 
institutions are less happy and have poor quality of life compared to those in the 
community, then excluding them might overestimate HapLE, especially at the oldest 
ages. Our assumption here is that institutionalised persons have generally the same 
characteristics and happiness levels as those in the community, and that number is 
negligible.    
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Table 5.1 Age-specific prevalence rates of ‘Happy’ and ‘Unhappy’ status 
for older South Africans by sex, SAGE data 
 Happy   Unhappy   
 
 % 95% CI Lower 
95% CI 
Upper % 
95% CI 
Lower 
95% CI 
Upper 
Men (N=1460) 
50-59  55.5 48.8 62.1 44.5 37.9 51.2 
60-69  60.8 53.5 68.0 39.2 32.0 46.5 
70-79  71.6 62.0 81.2 28.4 18.8 38.0 
80+ 62.5 43.4 81.6 37.5 18.4 56.6 
Women (N=1998) 
50-59  55.4 49.2 61.7 44.6 38.3 50.8 
60-69  58.7 51.5 65.9 41.3 34.1 48.5 
70-79  62.4 53.5 71.3 37.6 28.7 46.5 
80+ 55.6 41.5 69.7 44.4 30.3 58.5 
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Table 5.2 Factors associated with happiness among old men and women: 
South Africa, SAGE data 
  
  
Males Females 
UOR (95% CI) AOR (95% CI) UOR (95% CI) AOR (95% CI) 
Self-rated health     
Poor 1 1 1 1 
Good 3.53 (1.71-7.27)*** 2.52 (1.33-4.80)** 2.74 (0.92-8.15) 2.39 (1.55-3.68)*** 
ADL limitations     
None 1 1 1 1 
One or more 0.16 (0.07-0.33)*** 0.50 (0.31-0.79)** 0.27 (0.12-0.61)** 0.54 (0.35-0.83)** 
IADL limitations     
None 1 1 1 1 
One or more 0.23 (0.12-0.46)*** 1.09 (0.57-2.09) 0.40 (0.15-1.05) 0.50 (0.29-0.86)** 
Age (years)     
50-59 1 1 1 1 
60-69 1.24 (0.83-1.86) 1.46 (0.97-2.21) 1.14 (0.81-1.61) 1.27 (0.87-1.85) 
70-79 2.02 (1.15-3.56)* 2.16 (1.29-3.62)** 1.34 (0.86-2.08) 1.78 (1.09-2.91)* 
80 + 1.34 (0.57-3.14) 2.01 (0.83-4.88) 1.00 (0.57-1.79) 1.58 (1.23-5.42)* 
Wealth status       
Low 1 1 1 1 
Medium 1.36 (0.44-4.19) 1.16 (0.68-2.00) 2.32 (0.70-7.87) 1.86 (1.13-3.07)* 
High  3.89 (1.53-9.88)** 2.70 (1.72-4.24)*** 4.55 (1.88-11.0)*** 2.84 (1.81-4.47)*** 
Race      
African 1 1 1 1 
White 6.05 (1.53-23.1)* 2.18 (1.01-4.71)* 4.73 (1.12-19.9)* 2.66 (0.95-7.44) 
Coloured  1.00 (0.33-3.09) 2.31 (1.35-3.96)** 1.11 (0.26-4.80) 1.70 (0.98-2.95) 
Indian 2.00 (0.53-7.49) 1.10 (0.55-2.19) 2.11 (0.52-8.45) 1.32 (0.47-3.70) 
UOR – Unadjusted Odds Ratio;  
AOR – Adjusted Odds Ratio;  
CI – Confidence Interval;  
***P<.001; **P<.01;*P<0.5 
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Table 5.3 Total LE, Happy LE, Unhappy LE and Proportion of life spent 
in happiness by age and sex, South Africa 
Sex, Age Total LE HapLE 95% CI UnHapLE 
Proportion  of life 
in Happiness 
Difference in TLE ¥  
(Women -Men) 
Men       
50 18.4 11.0 (10.2; 11.8) 7.3 60.0 4.6 
60 12.9 8.3 (7.5; 9.0) 4.6 64.1 4.3 
70 8.4 5.8 (5.1; 6.5) 2.5 69.6 3.1 
80 5.3 3.3 (2.3; 4.3) 2.0 62.5 1.6 
Sex, Age Total LE HapLE 95% CI UnHapLE 
Proportion  of life 
in Happiness 
Difference in HapLE  
(Women -Men) 
Women       
50 22.9 13.3 (12.3; 14.2) 9.7 57.8 2.2 † 
60 17.2 10.2 (9.3; 11.1) 7.0 59.4 2.0 * 
70 11.5 6.9 (6.1; 7.8) 4.6 60.2 1.1 † 
80 6.9 3.8 (2.8; 4.8) 3.0 55.6 0.5 ns 
Note: LE- Life Expectancy; 95%CI – 95% Confidence Interval;  
The sum of LE in happiness states might not add up to Total LE because of rounding;  
Differences in TLE = Differences in Total life expectancy from women to men;  
Differences in HapLE = differences in Happy Life Expectancy from women to men 
Level of significance for a two-tailed test 
ns = not statistically significant 
 ¥ Differences are not tested for statistical significance 
†P<0.01; *P<0.001. 
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Figure 5.1 Expected years in happiness and unhappiness for a) men and 
b) women, South Africa 
a) Men  
 
b) Women  
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Figure 5.2 Proportion of remaining life spent in happiness and good 
quality of life for men and women, South Africa 
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Chapter 6 
 
Estimation of Healthy Life Expectancies:  a novel approach to studying population health in South Africa 
6.1 Abstract 
The objective of this study is to estimate healthy expectancies in the following 
domains: self-rated health, functional limitations and quality of life. To our 
knowledge, this is the first study to report healthy expectancies in multidimensional 
health domains for South Africa. The data used was from the WHO-Study on 
Ageing and Adult Health (SAGE) survey, which was conducted in 2008 in South 
Africa. The SAGE survey is a nationally representative study of elderly people with a 
sample of 3,840 people aged 50 years and older. Health expectancies were calculated 
using the Sullivan method, whilst the association between self-rated health, 
functional limitations and quality of life were assessed using multiple logistic 
regression.  The study found that healthy life expectancies were highest when 
measured by self-rated health and lowest by quality of life for both genders. 
Independent life expectancy was higher in instrumental activities of daily living 
(IADLs) than in activities of daily living (ADLs). Gender differentials were evident in 
that women live longer but in poorer health and quality of life compared to men. The 
mean duration with functional limitations in ADLs and IADLs was longer for 
women than men. Interventions are required to prevent, delay onset and improve 
quality of life of older people with disabilities. 
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6.2 Introduction 
Globally, populations are growing older at a faster pace than ever before (WHO 
2011). In fact, population aging is thought to be one of the main drivers of social, 
demographic and epidemiological transformations of societies across the globe in the 
future (World Economic Forum 2014). There is evidence suggesting that in decades 
to come population aging will be actually more speedy and extensive in developing 
regions than it has been elsewhere (United Nations 2007; Kinsella & He 2009; 
Olshansky et al. 2011). For example in the case of South Africa, the United Nations 
projects that the proportion of older people aged 60 years and older would more 
than double form seven (7 ) per cent in 2005 to 16 per cent in 2050 (Anon 2013).  
Life expectancy at birth in South Africa has also increased from; 54.6 to 58.5 (men) 
and 59.7 to 64.0 (women) between 2009 and 2012 (Dorrington, Bradshaw et al. 
2014), and this is projected  to further increase in the future (Actuarial Society of 
South Africa (ASSA) 2011). Whilst population aging is a success story, it also comes 
along with challenges such as increased health and long-term social care costs for the 
elderly, who are more vulnerable to chronic diseases and disability (Kinsella & 
Phillips 2005; UNFPA & HelpAge International 2012).  As a result,  there is a shift 
of late from narrowly focusing on aging in terms of mortality based indicators such 
as increasing life expectancy, towards a broader view that encompasses health and 
wellbeing (Crimmins 2004).  The question of interest among demographers, 
epidemiologists and other health planners is whether the long lives are being spent in 
good health and quality of life.  
The underlying factor is that mortality and morbidity should no longer be studied 
separately, in order to answer the question above. There is therefore need to obtain a 
summary measure that combines both mortality and morbidity information into a 
single index. The idea of generating a summary measure of health was first suggested 
about half a century ago by Sanders (Sanders 1964).Years later, Sullivan (Sullivan 
1971)  developed the computational technique for healthy life expectancy. Since then, 
there has been an increase in the number of studies reporting healthy life 
expectancies for various countries (Robine & Jagger 2003). Healthy life expectancy is 
an umbrella term for all population based measures that calculate expected life time 
(in years) in various health states, by combining information on morbidity and 
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mortality. As such, different healthy life expectancies can be estimated depending on 
the definition of ‘healthy’ used (Christensen, Doblhammer et al. 2009; Molla et al. 
2001). Commonly used measures include; disability-based (Disability Free Life 
Expectancy), disease-based (e.g. Dementia-Free Life Expectancy) and healthy life 
expectancy based on self-rated health, among others. The use of different measures 
to describe health is necessitated by the fact that health is complex and 
multidimensional concept that can be effectively captured by use of several indicators 
(Christensen, Doblhammer et al. 2009; Crimmins 2004). Unfortunately, this also 
creates a problem in that it makes comparisons difficult since different definitions are 
used. Further, even if the same measures are used, variations in wording of questions, 
cultural interpretations, and study designs still make it difficult to compare results 
from different settings. Researchers from different organizations and networks (e.g. 
REVES1, WHO, and Eurostat) have been working on promoting the use of healthy 
expectancies in policy decisions, and harmonizing methods and measures to make 
estimates comparable across countries (Murray et al. 2002; Crimmins 2004).  
Little is known about the health states spend in by older people in developing 
countries, including South Africa. One study used the Sullivan method to calculate 
DFLE in South Africa using the 1996 census (Phillips & Noumbissi 2004). There are 
no studies which have calculated healthy life expectancies in multidimensional 
domains in South Africa.  The aim of this paper is to give the first comprehensive 
investigation of health expectancies for South Africa, based on several measures of 
health. The paper also intends to contribute to the existing body of international 
literature on health and aging by bringing on board the perspective from high 
mortality settings.  
6.3 Methods 
6.3.1 Data sources  
The prevalence data used in this study were obtained from the WHO-SAGE survey. 
SAGE is also conducted in five other low-medium income countries which are; 
China, Ghana, India, Mexico and Russian Federation. The SAGE used in the study 
                                                          
1 Reseau Esp´erance de Vie en Sant´e (the international network on health expectancies and the 
disablement process) 
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was conducted by the WHO in collaboration with the Human Sciences Research 
Council (HSRC) and the National Department of Health (NDOH). The SAGE 
survey is designed to be a prospective longitudinal follow-up survey, and in this study 
we use the baseline (wave I) data collected between March 2007 and September 
2008. The targeted sample consists of 5000 old people aged 50 and older, and for age 
comparisons, a smaller cohort of 1000 people aged 18-49 is also included. The 
HRSC’s master sample designed from the 2001 census Enumerator Areas (EAs) 
from Statistics South Africa was used as the sampling frame. A total of 600 EAs were 
sampled from the master sample stratified by Province; Geotype; and Race in urban 
EAs. This constituted the primary sampling unit (PSU). From each of the 600 EAs, a 
circular systematic unit was used by fieldworkers to select 15 households which made 
up the secondary sampling units (SSU). In order to reach the sample size targets, 
oversampling of households with older people was done. Sampling weights were 
calculated for each stage in the sampling process. These were applied in deriving the 
age-specific prevalence rates of the health states, using the ‘svy’ commands in 
statistical software package STATA12 (StataCorp 2011). For those aged 50 and older, 
the response rate was 75 per cent (Kowal et al. 2012). Age heaping is considered to be 
an indicator of data quality and consistency. Age-misreporting is a common problem 
especially with older people, and the educationally disadvantaged. In SAGE, the 
interviewers verified the respondent’s date of birth with their birth certificates during 
the interviews. The Myers’s Blended Index is usually used to evaluate accuracy of age 
reporting, and this Index also indicates if there is any age heaping on an end digit. 
The theoretical range of the Index is from 0 to 99, where 0 represents no heaping 
and 90 represents heaping at all reported ages (Myers 1940; Shryock & Siegel 1976). 
For SAGE, the Myer’s Index for the SAGE Wave 1sample was 3.3 (Phaswana-
Mafuya, Peltzer et al. 2012), which shows that there was no evidence of age heaping. 
The SAGE survey is a nationally representative population based survey involving 
multi-stage stratified probabilistic sampling techniques. Further detailed description 
of the sampling methods are previously described (Phaswana-Mafuya, Peltzer et al. 
2012). The instruments and design of the SAGE survey are largely adapted from the 
World Health Survey (WHS) and other similar surveys on ageing such as Health and 
Retirement Survey (HRS) from the USA and the English Longitudinal Study of 
Ageing (ELSA). The surveys consist of multiple modules used to collect information 
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on socio-demographics, overall health and well-being, functional status, chronic 
conditions and their risk factors. Other information collected include: 
anthropometric measures including; height and weight, hip and waist circumference; 
biomarkers; blood pressure,  heart rate, and dry blood spot; and performance tests; 
walking speed, grip strength, spirometry, cognitive battery, near and distance vision. 
Ethics approval for the SAGE survey was granted by the HSRC Research Ethics 
Committee and WHO’s Ethical Review Committee.  
6.3.2 Measures2 
Self-rated health status 
This is a subjective measure of one’s health which captures both disability and sub-
clinical conditions, hence giving a holistic approach to health (Robine & Jagger 
2003).  Self-rated health status (SRH) was assessed by the question “In general, how 
would you rate your health today?” The responses were rated on a 5 point scale; 1 ‘very 
good’, 2 ‘good’, 3 'moderate’, 4 ‘bad’, and 5 ‘very bad’. In the analysis, this was 
recoded as 1/3=0 ‘good health’ and 4/5=1 ‘poor health’. Self-rated health is 
normally used as an overall indicator of global health (Van Oyen, Cox et al. 2008), 
and it gives a complete, rather than partial measure of health (Robine & Jagger 2003). 
It is also a proxy measure for other composite measures such as dementia and 
Health-related Quality of Life (HRQoL), which is usually measured by asking several 
questions (Karcharnubarn et al. 2013; Robine & Jagger 2003). Studies have also 
shown self-rated health to be associated with other health measures, and to be a 
good predictor of mortality in South Africa (Ardington & Gasealahwe 2014). Self-
rated health can be used to calculate self-rated health life expectancy (SRHLE), 
which is health expectancy free of poor self-rated health.  
Activity limitations 
Functional health was assessed at two levels namely; basic level - Activities of Daily 
Living (ADLs) and advanced level - Instrumental Activities of Daily Living (IADLs). 
The ADLs - a set of daily self-care activities that assess the need for help with 
personal care activities such as eating, bathing, and dressing. The IADLs – include 
                                                          
2 See Table 6.1 for a complete description of the selected questions from the SAGE survey 
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carrying out household responsibilities, daily work, higher-level functioning 
considered necessary to live independently (see Table 6.1). Older people who 
reported being able to perform ADL and IADL activities without any difficulties 
were categorized as independent, whilst those who reported a difficulty in at least 
one activity were categorized as dependent. Both ADL and IADL measures are 
important because they indicate the need for social and health care services (Cambois 
et al. 2008; Jitapunkul & Chayovan 2000).  
Quality of life 
The quality of life measure, together with self-rated health described above, are 
complex latent constructs of global health and life as a whole (Robine & Jagger 2003; 
Hirve, Oud et al. 2014). The eight-item WHO Quality of Life and Well-being 
(WHOQoL) instrument was measured from responses to questions on overall life 
satisfaction and specific aspects of life in four broad domains: physical, 
psychological, social and environmental (Schmidt et al. 2006; Kowal et al. 2010). The 
eight items were summed to get an overall WHOQoL score, which was later 
transformed to a 0 to 100 scale. For the purposes of this study, a binary variable was 
created by dichotomizing the WHOQoL variable at the mean  such that scores 
below the mean would mean  poor quality of life and vice versa (Porto et al. 2012; 
Van Minh et al. 2010). 
6.3.3 Analysis approach 
The prevalence-based Sullivan (Sullivan 1971) method was used in the calculations of 
the different healthy expectancies. This method uses the age-specific prevalence rates 
of health states to divide the person years lived within the same age category into 
expected years in healthy and unhealthy states. The age-specific prevalence rates for 
each health state were obtained from the SAGE survey, as described above. The 
mortality data were abridged life tables published by the United Nations (Anon n.d.). 
In this study the life tables for 2005-2010 were used i.e. corresponding to the year of 
the survey - 2008. The healthy life expectancy at age x ( xHLE ) is calculated using the 
following method; 
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Where xl is the number of survivors at age x; )1( xnπ−  is age-specific rate of being in 
good health;  xn L  is the total number of years lived in the interval (x, x+n), and ω is 
the oldest age group. The above formulae therefore combine morbidity )1( xnπ− and 
mortality ( xl and xn L ) components. Random variation was assumed to arise from the 
SAGE survey only. The xHLE  is the average number of remaining years that an 
individual is expected to live in good health state, depending on definition of health 
used. In the case of Independent life expectancy (ILE) in ADL, this would mean the 
average number of years a person is expected to live free of ADL dependence. 
Otherwise stated, it is the number of years one can expect to live independently, 
without any functional limitation (ADL) requiring assistance or a complex assistive 
device. The same meaning applies to Independent life expectancy (ILE) in IADL. 
The two - ILE and its complement, LED (expectation of life with dependent 
disability), add up to TLE (total life expectancy) i.e. TLE = ILE + LED. The 
advantage of using the Sullivan method is that it combines morbidity data (based on 
the different health states) and mortality data obtained from separate sources to 
create a single measure of population health. The limitations of the methods are that 
it does not take into account mortality by health states and transitions between 
different health states and death (Jagger, Cox et al. 2006).  This study does not 
attempt to derive trends over time, due to unavailability of such data. Rather, the 
intention is to produce for the first time, period healthy life expectancies based on 
several health measures in order to give a comprehensive description of the health of 
older South Africans. In this study, the estimation of health life expectancies is 
stratified by gender since this has been shown to be an important differential 
especially at the older ages (Jagger 1997). 
Multiple logistic regression was used to assess the  association between self-rated 
health, functional limitations and quality of life,  controlling for other socio-
demographic factors namely; age, sex, income and race. Adjusted Odds Rations 
(AOR) and the corresponding p-values and 95% confidence intervals (CIs) are 
reported. 
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6.4 Results 
6.4.1 Age-specific health prevalence rates 
Four health indicators were used in this study, namely; self-rated health, ADL, IADL 
and QoL. The age-specific prevalence rates for the health indicators are shown in 
Table 6.2. From this table, the SAGE survey shows that the prevalence of poor self-
rated health generally increases with age for both men and women. The gender 
differences in prevalence of poor self-rated health are not too clear below age 70. 
However, it appears men report poorer health than women at the oldest ages i.e. 80 
and above (29 vs. 25 per cent), though at these ages the estimates are rendered 
unreliable due to age misreporting and likely small numbers. The SAGE survey also 
shows that functional disability (ADL and IADL) also tend to increase with age for 
both gender. The proportion of older people reporting one or more ADL limitation 
is higher among women than men across all age groups. Similarly, the proportion 
reporting one or more IADL limitations is also higher among older women except 
for the age group 70-79. The other indicator assessed is QoL and well-being. 
According to the results, older women also reported poor quality of life than men 
across all age group. In women, there is little variation with age in poor quality of life, 
whilst in men – those aged 70-79 years report better quality of life compared to those 
in adjacent age categories (i.e. 60-69 and 80+). The confidence interval (95% CI) 
across all the health indicators gets wider with increasing age due to smaller sample 
sizes at the oldest ages.  
6.4.2 Self-rated Healthy Life Expectancies 
Table 6.3 and Figure 6.1 show the healthy life expectancy based on the indicator- 
self-rated health. According to the results, a woman aged 50 years could expect to 
live a further 23 years, of which 19 years (82 per cent) would be in good self-rated 
health. A man of the same age group would expect to live 18 years more, of which 15 
years (83 per cent) would be in good health self-rated health. Whilst the total LE and 
Self-rated Healthy Life Expectancies (SRHLE) is higher for women than men across 
all age groups, the proportion spent in good self-rated health is generally higher for 
men than women until the last age group (80+)  (see Table 6.3 and Figure 6.1). It is 
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also important to note that the number of years in poor self-rated health is also 
higher for women than men across all ages (Table 6.3).  
6.4.3 Independent Life Expectancy in ADLs and IADLs 
The same pattern described above is also observed with ADLs and IADLs (see Table 
6.4 & Table 6.5 and Figure 6.2 & Figure 6.3, respectively). Women have higher 
absolute years free of ADL and IADL limitations than men. However, when 
examined proportionally, it is evident from Figure 6.2 & Figure 6.3 that men spend a 
greater proportion of their remaining life independent in ADLs and IADLs, 
respectively. For example the proportion at age 50 are 68.9 and 57.7 for men and 
women respectively. The only exception to this is in IADLs at the oldest ages (80+), 
where the proportion for women is slightly greater than that for men by two 
percentage points (60 vs. 58). It is interesting to note the similarities in proportions 
between SRHLE described above and IADLs. In both graphs, the proportions are 
greater for men than women below age 70, and thereafter the reverse is true. Figure 
6.4 shows the mean duration when one is expected to be dependent in ADLs and 
IADLs. According to this figure, the gender gap between the ADLs graphs is by far 
wider than that of IADLs. This means women spend longer durations with 
functional limitations compared to men. For example at the ‘younger ages’ (50-59) 
women approximately spend twice as much time with functional difficulties 
compared to men (i.e. 9.6 vs. 5.7 years). Another way of looking at the results is to 
calculate the durations only with ADL limitations but free from IADL limitations. 
This is obtained by getting the difference between the durations with ADL 
limitations (Table 6.4) and IADL limitations (Table 6.5). At ages 50 and 80, the 
durations with only ADL limitations is 3.3 and 1.1 years and 5.2 and 2.0 years for 
men and women, respectively.    
6.4.4 Life Expectancy in good Quality of Life 
The life expectancy in good QoL is shown in Table 6.6 and Figure 6.5. Women have 
higher absolute life expectancy in good QoL; however, the opposite is true when 
examining this proportionally. This is the general trend with the other measures 
described above. It can be observed in Figure 6.5 that the life expectancy in good 
quality of life is the lowest compared to other measures. This is the case for both 
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men and women. This is somehow expected since QoL is a broader measure which 
in a way summarizes all the other health measures, and additionally includes other 
domains which include economic and environmental (see Table 6.1). This can be 
contrasted from SRH which is based on a single question. Therefore, it can be 
expected that the life expectancy in SRH will be greater than life expectancy in good 
QoL.  
6.4.5 All four health indicators together 
Figure 6.6 & Figure 6.7 put all the four health indicators together namely: SRH, 
IADL, ADL and QoL. Figure 6.6  presents the healthy life expectancies whilst Figure 
6.7 presents the proportion of life in the health states relative to total life expectancy. 
The results show that life expectancy is higher when using SRH and IADL, and least 
when using ADL and QoL as health measures. The proportions of life expectancy in 
good health are more stable when measured by in SRH and QoL, and fall rapidly 
when measured by ADLs, and less rapidly when measured by IADLs. In women, the 
proportions in SRH and QoL show little variation with age; whilst in men the same 
show a rapid decline after age 70. It is interesting to note that the shapes of the 
graphs for SRH are similar to QoL, whilst IADL are similar to ADL, although the 
levels are different.  
6.4.6 Associations between SRH, functionality and QoL  
Multivariate logistic regression was used to assess the associations between self-rated 
health, functionality (ADL and IADL) and quality of life, adjusting for socio-
economic variables namely; age, sex, race, and income (Table 6.7). The results 
showed that ADL was strongly associated with SRH in both men (Adjusted Odds 
Ratio (AOR) 2.55; 95% CI, 1.71-3.82) and women (AOR 2.83; 95% CI, 1.79-4.46). 
Similarly, IADL had the same strong effect on SRH in men (AOR 2.23; 95% CI, 
1.49-3.63) and women (AOR 2.16; 95% CI, 1.23-3.79). The association between QoL 
and SRH was weak for both genders (AOR<1.1; p<0.001).  
6.4.7 Creating index of ADLs in relation to SRH 
An attempt was made to create an index of ADLs by increasing the number of 
limitations from one (1) up to three (3). The results are shown in Figure 6.8 & Figure 
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6.9 for men and women, respectively. Increasing the number of ADLs approaches 
SRH, and an index of 3 ADLs comes close to SRHLE. This pattern is much clearer 
for women than men. The purpose of this exercise was to draw a parallel between 
the subjective and objective measures of population health used in this study.  
6.5 Discussions 
The purpose of this study was to characterize older people in South Africa based on 
different measures of health. This is in line with the paradigm shift from the 
traditional chronological based approach to studying population aging towards the 
characteristic based approach (Sanderson & Scherbov 2008; Sanderson & Scherbov 
2007; Sanderson, W.C. and Scherbov 2010). This is the first study to report healthy 
life expectances based on different measures for the country. These measures varied 
from subjective measures (self-rated health and quality of life) to ‘objective’ measures 
(ADL and IADL). Similar to previous studies done in other settings (Christensen, 
Doblhammer et al. 2009; Robine 2002), the results differ by the health measure used. 
The results from this study show that subjective measures give a more positive 
outlook of health status of older South Africans compared to the objective measures. 
Irrespective, there were differences even within these broad categories e.g. the 
estimates based on self-rated health were more positive compared to quality of life. 
The reason is that quality of life is a much broader concept which includes economic, 
physical, environmental and physical domains, hence, the expected lifetime in good 
quality of life is shorter. This is contrasted to self-rated health, which is based on one 
question on a single domain.  It is interesting to note that the graphs for the 
proportions in good self-rated health and quality of life have the same shape 
although the levels are different for both genders. This means that the way people 
perceive their health is to a larger extend influenced by their quality of life. In fact, 
the health domain is also captured in the quality of life measure (see Table 6.1).    
The prevalence of ADLs was higher than IADLs in this study. This is the same 
finding across all the other five countries (China, Ghana, India, Mexico and Russian 
Federation) which participated in the SAGE survey(He, Muenchrath et al. 2012). This 
is contradictory to previous studies (Konno et al. 2004; Sauvaget et al. 1999; Koyano 
et al. 1988), which reported that the prevalence of IADLs was higher than ADLs. 
This inconsistence might require further investigation. Most people with ADL 
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dependency also have IADL dependency, although the reverse is not always the case 
(Figas 2008).  There is a hierarchical relationship between the two measures of 
functional limitation i.e. ADL and IADL (Wolinsky et al. 1992). The former refer to 
basic day-to-day simple tasks, whilst the later are advanced and are more cognitively 
complex (Willis 1996). As such, the prevalence of difficulties in IADL is expected to 
be lower than ADL performance, and similarly the duration with disabilities in the 
former is expected to be lower than in the later. Generally, people would be inclined 
to (over) report basic physical limitations than they would with advanced cognitive 
limitations. For example one might report that they have difficulties with standing 
up, but would less so report that they have difficulties in taking care of household 
responsibilities, especially if they are men. The results from this study seem to 
confirm this hypothesis, however, this is in contradiction with other studies (Konno 
et al. 2004). A possible explanation for this discrepancy is the difference in the items 
to measure ADLs and IADLs between the two studies.  When looking at ADLs and 
self-rated health, it is evident from the results that self-rated health can mask existing 
functional limitations, if taken in isolation. Hence, it is important to use both 
measures. Similar discrepancies between the two measures have been reported 
(Karcharnubarn et al. 2013; Spiers et al. 1996; Robine & Michel 2004; Crimmins 
1996). Data on independent life expectancy is important in predicting future needs of 
long-term care, planning healthcare and social services and evaluating interventions.  
The gender gap in health status is also evident from the results of this study. Women 
were found to have longer life expectancy and Independent life expectancy in ADL 
and IADL in absolute numbers. However, they had smaller proportions of 
independent life expectancy compared to men. This is in agreement with some 
studies (Camargos et al. 2007; Jitapunkul et al. 2003; Christensen, Doblhammer et al. 
2009), but at variance with others (Tareque et al. 2013). This result implies that 
women outlive men but spent a greater proportion of their life with functional 
limitations, because disability progresses at a slower pace in women compared to 
men (Sauvaget et al. 1999). A possible explanation for this could be in the etiology of 
disablement process which is different by gender (Cambois et al. 2001). In this regard, 
men succumb more to fatal conditions such as cerebrovascular diseases, whilst 
women suffer more from non-fatal conditions such as osteoporosis (Cambois et al. 
2001; Konno et al. 2004). 
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An important finding from this study is that older persons perceive their health to be 
good even with high burden of disability, at population level. This can be seen by the 
graphs for self-rated health life expectancy (SRHLE) which are higher than ILE in 
ADL. What this means is that, generally, old people are more optimistic about their 
health. One way of explaining this could be that, with time old people adjust and 
learn to live with functional limitations and as a result they no longer see them as a 
problem or hindrance to day-to-day life. This is better explained as ‘disability 
paradox’ (Albrecht & Devlieger 1999), a scenario whereby individuals are positive 
about their healthy and are happy despite having some levels of disability and 
functional limitations (Kutner, Nowels et al. 2003; Bowling et al. 2007).  This form of 
resilience would be important to understand further through qualitative approaches, 
as it could be a learning source of coping mechanisms that could be applicable across 
other ages. This finding is in line with another study (Mutafova et al. 1997) that also 
compared SRHLE and DFLE. The only difference is in that they found a cross over 
at age 70 (i.e. below this age people were less optimistic), which is not seen in this 
study. A policy recommendation linked to this finding could be to ensure provision 
and access to assistive devices and technology which can enable old people to cope 
with functional limitations.  
We created an index of ADLs i.e. increasing the number from one to three as shown 
in Figure 7. The results show that an index of three ADLs comes closer to SRHLE. 
This is similar to other studies (Mutafova et al. 1997), although they did not follow 
the approach of increasing number of ADLs as done in this study. This means that 
the single question on self-rated health can give a sensible impression about duration 
spent with functional limitations. Information on ADL limitations is typically 
collected by a battery of questions asking difficulties in at least five domains (see 
Table 6.1). Collection of such detailed information is expensive, and therefore using a 
single question on self-rated health would be meaningful where there are limited 
resources to administer the full questionnaires on ADLs.  
The limitation of this study is that institutionalized populations were not included in 
our analysis since they were excluded from the SAGE survey. The exclusion of the 
institutionalized populations could potentially bias the estimates upwards, resulting in 
an overestimate of healthy life expectancies. Chances for this bias are greater if the 
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institutionalized populations have significantly poorer health status compared to their 
counterparts sampled in the survey i.e. those dwelling in the community. 
Unfortunately, no information is available on the health status of this population 
segment in South Africa. In the 1996 census (Statistics South Africa 1998) and the 
recent 2011 census (Statistics South Africa 2014a), the question on overall health and 
function status was asked in households only, and not among institutionalized 
persons. In the 1996 census, individuals residing in institutions constituted three (3) 
per cent of the population (Phillips & Noumbissi 2004). Another limitation is that 
the SAGE survey is not sufficiently powered statistically to allow for analysis and 
decomposition of healthy life expectancies by sociodemographic characteristics. This 
is important as it would enable the identification of specific subgroups in need of 
special care. An attempt was made to stratify the analysis by race in this study; 
however, the estimates were less stable as shown by wider confidence intervals, due 
to prevalence data which became very scant once disaggregated by race. In South 
Africa, analysis of racial inequalities in healthy life expectancies is paramount given 
the political history of the country i.e. the apartheid system which brought disparities 
in health along racial lines. If data permitted, other differentials that can be assessed 
include education and socio-economic status (SES). Another challenge in applying 
the Sullivan method using other differentials other than gender is that, virtually there 
are no full life tables disaggregated by these variables in South Africa (Dorrington, 
Moultrie et al. 2004). Statistics South Africa (the official agency of statistics) published 
life tables for two periods after the 1996 census; 1985-1994 and 1996. The 1985-1994 
life tables were constructed through applying indirect demographic estimation 
techniques on “survivorship of kin” as reported in the 1996 census (Statistics South 
Africa. 2000). The 1996 life tables were produced by provinces based on registered 
deaths (adjusted for under-registration and the 1996 census), but not by race. The 
other potential sources of current life tables are the UN (United Nations Population 
Division 2013) and the Actuarial Society of South Africa (ASSA) ASSA2008 models 
(Actuarial Society of South Africa (ASSA) 2011). However, the former are 
disaggregated by age and sex, whilst the later can be obtained by age, sex and race 
disaggregation. Further, it is important to note that these are models which are just as 
good as their assumptions.  
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Notwithstanding, the study has come up with important findings on health and 
wellbeing of older people, which has potential value in informing national health and 
social policies.  Based on the findings from this study, some policy recommendations 
can be made. Foremost, based on the evidence from the literature, it is important to 
recognize aging as a reality rapidly occurring in low to middle income countries 
including South Africa. Along with aging, the number of older people in poor health 
and with functional disabilities, and hence in need of care will also increase. There is 
need to design appropriate preventive measures to delay onset of disability in both 
men and women. Further, there is also need to provide appropriate care for people 
with functional disabilities and ensure they have better quality of life, particularly 
women.  One way is to provide assistive devices and technologies to older people in 
need, to enable them to live normal functional lives, as discussed earlier. It might also 
be important to consider ways of engaging older people in meaningful economic 
activities, especially post retirement. Studies have demonstrated that continued active 
engagement of older people significantly averts problems associated with isolation 
and loneliness which include rapid cognitive decline and depression (Minagawa & 
Saito 2014). This seems reasonable since the results are showing that older people are 
expected to live for longer durations in self-rated good health. This can be 
recommended to older people in general, and also those with functional limitations. 
This study lays the foundation for future studies aimed at assessing the health of 
older people in South Africa. The present study could only give a cross sectional or 
snap-shot perspective since it is based on the first cross-sectional wave data available. 
There are several opportunities of expanding the work in this study. Moving forward, 
the next important analytical step would be to monitor the health measures, and 
assess trends in health status over time. This will answer the important question – if 
there is a compression or expansion of morbidity in older people. This will be 
possible in the next waves of SAGE. Since SAGE is a prospective longitudinal study, 
it could be feasible to analyse transitions between health states, and estimate recovery 
rates by using multistate methods. Another possibility is to examine healthy life 
expectancies based on other measures such as dementia and cognitive functioning 
which were not included in this study. Studies from other developing countries 
found life expectancy with cognitive impairments to be relatively higher compared to 
developed countries (Andrade et al. 2014).  
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Table 6.1 Questions and response categories used in the 2007/8 SAGE 
survey 
Measure  Question  Responses 
SRH In general, how would you rate your health today? 1 Very good 
2 Good 
3 Moderate 
4 Bad 
5 Very bad 
ADL In the last 30 days, how much difficulty did you have … 
… in sitting for long periods? 1 None  
2 Mild  
3 Moderate  
4 Severe  
5 Extreme/ 
cannot do 
 
… in walking 100 meters? 
… in standing up from sitting down? 
… in standing for long periods? 
… with climbing one flight of stairs without resting? 
… with stooping, kneeling or crouching? 
… picking up things with your fingers (such as picking up a coin from a table)? 
… in extending your arms above shoulder level? 
… concentrating on doing something for 10 minutes? 
… in walking a long distance such as a kilometer? 
… in bathing/washing your whole body? 
… in getting dressed? 
… with carrying things? 
… with moving around inside your home (such as walking across a room)? 
… with eating (including cutting up your food)? 
… with getting up from lying down? 
… with getting to and using the toilet? 
IADL In the last 30 days, how much difficulty did you have … 
… in taking care of your household responsibilities? 1 None  
2 Mild  
3 Moderate  
4 Severe  
5 Extreme/ 
cannot do 
… in joining in community activities (for example, festivities, religious or other 
activities) in the same way as anyone else can? 
… in your day to day work? 
… with getting where you want to go, using private or public transport if needed? 
… getting out of your home? 
QoL Do you have enough energy for everyday life? 
 
1 Completely 
2 Mostly 
3 Moderately 
4 A little 
5 None at all 
Do you have enough money to meet your needs? 
How satisfied are you with… 
… your health? 1 Very Satisfied 
2 Satisfied 
3 Neither Satisfied 
Nor Dissatisfied 
4 Dissatisfied 
5 Very Dissatisfied 
… yourself? 
… your ability to perform your daily living activities? 
… your personal relationships? 
… the conditions of your living place? 
Source: (World Health Organization 2014b)   
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Table 6.2 Age specific prevalence rates and 95% CI by gender and health indicator, South Africa 2008 
Age, Sex 
Poor Self-rated health ADL limitations (1+) IADL limitations (1+) Poor Quality of Life 
% 95% CI % 95% CI % 95% CI % 95% CI 
Men          
50 15.2 (10.9; 19.6) 19.1 (14.8; 23.4) 5.4 (3.2; 7.6) 49.3 (43.1; 55.5) 
60 19.0 (13.2; 24.7) 35.3 (27.8; 42.8) 13.5 (8.2; 18.7) 58.7 (52.0; 65.4) 
70 15.2 (6.9; 23.4) 49.1 (39.0; 59.2) 27.6 (17.0; 38.2) 48.7 (37.4; 59.9) 
80 29.4 (13.7; 45.1) 61.9 (47.9; 76.0) 42.1 (24.3; 59.9) 59.9 (42.3; 77.6) 
Women         
50 15.6 (11.9; 19.3) 30.0 (24.6; 35.3) 10.4 (7.0; 13.9) 60.7 (55.5; 65.9) 
60 18.7 (13.7; 23.7) 42.7 (36.3; 49.2) 20.2 (15.6; 24.8) 59.8 (53.6; 66.0) 
70 19.7 (13.1; 26.2) 50.7 (42.9; 58.5) 24.0 (16.6; 31.3) 60.0 (52.6; 67.4) 
80 25.3 (15.2; 35.4) 70.3 (60.3; 80.2) 40.2 (27.5; 52.8) 63.6 (51.1; 76.1) 
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Table 6.3 Total Life Expectancy, Self-rated Healthy Life Expectancy - 
SRHLE and Proportion of remaining life in good self-rated health 
Age, Sex Total LE 
Good 
SRHLE 95% CI 
Poor 
SRHLE 
Proportion 
in SRHLE 
Difference in TLE 
(Women - Men) ¥ 
Men        
50 18.4 15.2 [14.7; 15.8] 3.1 82.9 4.6 
60 12.9 10.5 [9.9; 11] 2.4 81.3 4.3 
70 8.4 6.8 [6.2; 7.5] 1.5 81.7 3.1 
80 5.3 3.7 [2.9; 4.5] 1.5 70.6 1.6 
Age, Sex Total LE 
Good 
SRHLE 95% CI 
Poor 
SRHLE 
Proportion 
in SRHLE 
Difference in SRHLE 
(Women - Men) 
Women        
50 22.9 18.7 [18.1; 19.3] 4.2 81.7 3.5 * 
60 17.2 13.7 [13.1; 14.4] 3.5 79.9 3.3 * 
70 11.5 9.0 [8.4; 9.6] 2.5 78.5 2.2 * 
80 6.9 5.1 [4.4; 5.8] 1.7 74.7 1.4  † 
Note: LE- Life Expectancy; 95%CI – 95% Confidence Interval;  
The sum of LE in health states might not add up to Total LE because of rounding;  
Level of significance for a two-tailed test 
¥ Differences are not tested for statistical significance 
†P<0.01; *P<0.001. 
 
Table 6.4 Total Life Expectancy, Independent Life Expectancy and 
Proportion of remaining life Independent in ADL 
Age, Sex Total LE 
ILE in 
ADL 95% CI 
Dependent 
LE in ADL 
Proportion in 
Active LE 
Difference in TLE 
(Women - Men) ¥ 
Men        
50 18.4 12.7 [12.0; 13.3] 5.7 69.1 4.6 
60 12.9 7.5 [6.8; 8.2] 5.4 58.4 4.3 
70 8.4 4.0 [3.3; 4.7] 4.4 48.1 3.1 
80 5.3 2.0 [1.3; 2.7] 3.3 38.1 1.6 
Age, Sex Total LE 
ILE in 
ADL 95% CI 
Dependent 
LE in ADL 
Proportion in 
Active LE 
Difference in ILE 
(Women - Men) 
Women       
50 22.9 13.3 [12.5; 14.1] 9.6 58.0 0.6 ns 
60 17.2 8.6 [7.9; 9.4] 8.6 50.3 1.1 † 
70 11.5 4.9 [4.2; 5.6] 6.5 43.0 0.9 ns 
80 6.9 2.0 [1.4; 2.7] 4.8 29.7 0.0 ns 
Note: LE- Life Expectancy; ILE- Independent Life Expectancy; 95%CI – 95% Confidence Interval;  
The sum of LE in health states might not add up to Total LE because of rounding;  
Level of significance for a two-tailed test 
ns = not statistically significant 
 ¥ Differences are not tested for statistical significance 
†P<0.01 
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Table 6.5 Total Life Expectancy, Independent Life Expectancy and 
Proportion of remaining life Independent in IADL 
Age, Sex Total LE 
ILE in 
IADL 95% CI 
Dependent 
LE in IADL 
Proportion in 
Active LE 
Difference in TLE 
(Women - Men) ¥ 
Men        
50 18.4 16.0 [15.5; 16.5] 2.4 86.9 4.6 
60 12.9 10.3 [9.7; 10.9] 2.6 79.9 4.3 
70 8.4 5.8 [5.0; 6.6] 2.6 69.2 3.1 
80 5.3 3.1 [2.1; 4.0] 2.2 57.9 1.6 
Age, Sex Total LE 
ILE in 
IADL 95% CI 
Dependent 
LE in IADL 
Proportion in 
Active LE 
Difference in ILE 
(Women - Men) 
Women       
50 22.9 18.6 [17.9; 19.2] 4.4 81.0 2.6 * 
60 17.2 13.0 [12.3; 13.6] 4.2 75.4 2.7 * 
70 11.5 8.1 [7.4; 8.9] 3.4 70.8 2.3 * 
80 6.9 4.1 [3.2; 5.0] 2.8 59.8 1.0 ns 
Note: LE- Life Expectancy; ILE- Independent Life Expectancy; 95%CI – 95% Confidence Interval;  
The sum of LE in health states might not add up to Total LE because of rounding;  
Level of significance for a two-tailed test 
ns = not statistically significant 
 ¥ Differences are not tested for statistical significance 
*P<0.001. 
 
Table 6.6 Total Life Expectancy, Life Expectancy in good QoL and 
Proportion of remaining life in good QoL, South Africa 
Age, Sex Total LE 
LE in good 
QoL 95% CI 
LE in Poor 
QoL 
Proportion of 
LE in good QoL 
Difference in TLE 
(Women-Men) ¥ 
Men        
50 18.4 8.7 [7.9; 9.4] 9.7 47.3 4.6 
60 12.9 5.7 [5.0; 6.4] 7.2 44.2 4.3 
70 8.4 4.1 [3.3; 4.9] 4.3 48.9 3.1 
80 5.3 2.1 [1.2; 3.0] 3.2 40.1 1.6 
Age, Sex Total LE 
LE in good 
QoL 95% CI 
LE in Poor 
QoL 
Proportion of 
LE in good QoL 
Difference in QoL 
(Women-Men) 
Women       
50 22.9 9.0 [8.3; 9.8] 13.9 39.4 0.4 ns 
60 17.2 6.8 [6.0; 7.6] 10.4 39.5 1.1 † 
70 11.5 4.5 [3.7; 5.2] 7.0 38.8 0.4 ns 
80 6.9 2.5 [1.6; 3.3] 4.4 36.4 0.4 ns 
Note: LE- Life Expectancy; 95%CI – 95% Confidence Interval;  
The sum of LE in health states might not add up to Total LE because of rounding;  
Level of significance for a two-tailed test 
ns = not statistically significant 
 ¥ Differences are not tested for statistical significance 
†P<0.01 
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Table 6.7 Association between Self-rated health, Activity limitations and Quality of life 
 Men   Women 
 UOR (95%CI) AOR¥ (95%CI)  UOR (95%CI) AOR¥ (95%CI) 
ADL limitation 
   
 
None ref ref ref ref 
One or more 6.19 (4.87-7.86) *** 2.55 (1.71-3.82) *** 7.91 (5.96-10.50) *** 2.83 (1.79-4.46) *** 
IADL limitation     
None ref ref ref ref 
One or more 8.4 (6.51-10.85) *** 2.32 (1.49-3.63) *** 8.65 (6.23-12.03) *** 2.16 (1.23-3.79) *** 
Quality of life     
Poor  ref ref ref ref 
Good 1.09 (1.07-1.10) *** 1.07 (1.05-1.08) *** 1.09 (1.08-1.11) *** 1.08 (1.06-1.10) *** 
UOR – Unadjusted Odds Ratio  
AOR – Adjusted Odds Ratio  
CI – Confidence Interval  
***P<.001; **P<.01; *P<0.5 
Ref – reference category.  
¥ Models adjusted for socio-demographic variables  
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Figure 6.1 Self-rated Healthy Life Expectancy - SRHLE (left) and 
proportion of life spent in good self-rated health (right) by gender and age3, 
South Africa  
 
 
 
 
 
 
 
Figure 6.2 Independent Life Expectancy (left) and Proportion of 
remaining life Independent in ADL (right) by gender and age, South Africa 
 
 
 
  
                                                          
3 Age in years is shown on the x-axis on all graphs (Figures 1-9) 
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Figure 6.3 Independent Life Expectancy (left) and Proportion of 
remaining life Independent in IADL (right) by gender and age, South Africa 
 
 
 
 
 
 
 
 
 
Figure 6.4 Mean duration with functional disability in ADL and IADL by 
gender and age, South Africa 
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Figure 6.5 Life Expectancy in good QoL (left) and Proportion of 
remaining life in good QoL (right) by gender and age, South Africa 
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Figure 6.6 Self-rated Health Life Expectancy, Independent Life 
Expectancy in ADL and IADL, and Life Expectancy in good QoL for Men 
(left) and Women (right), South Africa 
a) Men                        b) Women 
 
 
 
 
 
 
 
 
Figure 6.7 Proportion of remaining life; in good self-rated health and 
quality of life, Independent in ADL and IADL for Men (left) and Women 
(right), South Africa 
a) Men                         b) Women 
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Figure 6.8 Comparison of self-rated health and increasing number of ADL 
Limitations (index from 1-3) for Men: expressed in years (Left) and 
proportions (Right) 
 
 
 
 
 
 
 
 
Figure 6.9 Comparison of self-rated health and increasing number of ADL 
Limitations (index from 1-3) for Women: expressed in years (Left) and 
proportions (Right) 
 
 
 
 
 
  
 
 
  
 
 
 
 
107 
 
Chapter 7 
 
Contribution of specific chronic diseases to disability among Older Adults in South Africa 
7.1 Abstract 
Introduction: The rapid population aging being experienced across the globe is 
expected to result in an increase in the proportion of older people with disabilities. 
One of the first critical steps towards reducing disability burden is to identify the 
specific diseases contributing to disability. Consequently, the objective of this study is 
to assess the contributions of specific diseases to disability burden among older 
people in South Africa. 
Methods: The study utilised data from the first wave of WHO- Study on Ageing and 
Adult Health (SAGE) survey conducted in South Africa between 2007 and 2008. The 
attribution technique based on multivariate additive regression model was used to 
obtain disabling impacts and disability prevalence by disease. 
Results: musculoskeletal diseases (arthritis) and cardiovascular diseases (stroke, 
hypertension) and diabetes were the leading causes of disability burden in both men 
and women. Cataracts also had a high contribution particularly in men aged 80 years 
and above. 
Conclusions: The chronic conditions identified in this study namely; 
musculoskeletal and cardiovascular diseases should be targeted prioritised in 
alleviating disability in older people.  
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7.2 Introduction 
The ‘greying’ of the human population has been acknowledged as a universal 
phenomenon happening across the globe (United Nations Population Division 
2013). The rapid increase in older people is expected to result in in an increase in 
burden of disability (Klijs et al. 2011). Consequently, this means the demand for long-
term care is going to increase dramatically. One way of averting this burden of 
disability is to delay the onset of and improve the quality of life of people with 
disabilities. A crucial step towards this is to identify the specific diseases that 
contribute to disability. This will enable the formulation and design of effective 
interventions targeting specific contributory factors to disability(European Health 
Expectancy Monitoring Unit 2010).  
There are limited studies focusing on the contribution of disease to disability burden 
(Klijs et al. 2011). Most of these studies are in the developed countries (Jagger et al. 
2003; Klijs et al. 2011; Laditka & Laditka 2006; Spiers, Matthews, et al. 2005). 
Elsewhere, a recent study was done to assess the contribution of chronic conditions 
to burden of disability in China (Chen et al. 2014). Several conditions have been 
identified to have significant disabling impacts. These include; arthritis (Klijs et al. 
2011; Picavet & Van Den Bos 1997; Boult et al. 1994), depression (Peres, Jagger et al. 
2008), diabetes (Laditka & Laditka 2006), cardiovascular diseases (CVDs) (Boult et al. 
1994) and musculoskeletal diseases (Mathers 1999; Nusselder & Looman 2004; Klijs 
et al. 2011). The approach used in this study is substantially different from the one 
used by the WHO Global Burden of Disease  (World Health Organization 2008) and 
the South African Burden of Disease (Bradshaw et al. 2003). In these studies, 
disability weights are used to quantify disease burden and Disability Adjusted Life 
Years (DALYs), based on a wider spectrum of health loss which include years of life 
lost from premature death (YLL) and years of life lived in less than full health (World 
Health Organization 2008; Klijs et al. 2011; Chen et al. 2014). This is not specific to 
physical or mental disabilities (World Health Organization 2008). Other studies done 
in South Africa have mainly been focused on estimating the contribution of risk 
factors to burden of disease e.g.; high blood pressure (Norman, Gaziano, et al. 2007), 
high cholesterol (Norman, Bradshaw et al. 2007), urban outdoor air pollution 
(Norman, Cairncross et al. 2007), indoor air pollution (Norman, Barnes et al. 2007), 
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lead exposure (Norman, Mathee et al. 2007), interpersonal violence (Norman, 
Bradshaw, Schneider et al. 2007), excess body weight (Joubert et al. 2007), and 
diabetes (Bradshaw et al. 2007). These studies too, are different in approach from this 
present study. Hence, there still exists a fundamental gap to explore the contribution 
of diseases to disability. The purpose of this study, therefore, is to estimate the 
contribution of specific diseases to burden of disability in older people in South 
Africa.  
One of the key challenges in evaluating impact of diseases on burden of diseases in 
older people is the fact that more than one diseases might be present i.e. comorbidity 
(Nusselder, Looman et al. 2005). Previous methods used the elimination technique 
which attributed disability to a single major cause, and the assumption was that 
disability would be reduced if this cause is eliminated (Colvez & Blanchet 1983). The 
limitation of this approach is that it overestimates the impact of main causes and 
underestimates that of other causes (Mathers 2003). Subsequent methods attempted 
to deal with the issue of comorbidity (Nusselder et al. 1996; Reynolds et al. 2008; 
Jagger et al. 2003), albeit with some pitfalls. Recently, an attribution technique was 
developed by Nusselder and colleagues (Nusselder & Looman 2004) which is based 
on additive regression model, and is able to partition the disability burden into 
additive contributions of causes (diseases) taking into account comorbidity 
(Nusselder & Looman 2004). This study uses this attribution technique to investigate 
the role of disabling impact and prevalence of specific diseases to the burden of 
disability among older South Africans.  
7.3 Methods 
7.3.1 Data sources 
The study is based on secondary analysis of the SAGE survey which was conducted 
in South Africa by the Human Sciences Research Council (HSRC), the World Health 
Organization (WHO), and the National Department of Health (NDOH) between 
2007 and 2008. The SAGE is designed to compile comprehensive longitudinal 
information on the health, well-being, health-related outcomes and their 
determinants in adult populations. The core SAGE collects data on adults aged 18+ 
years, with an emphasis on populations aged 50+ years, from nationally 
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representative samples in six low-medium income countries (LMIC) namely: China, 
Ghana, India, Mexico, Russian Federation and South Africa. The survey employs a 
multistage cluster sampling design, which results in nationally representative cohorts. 
Household/person-level analysis weights and post stratification are developed to 
increase representativeness. The overall response rate for those aged 50 and older 
was 75% (Kowal et al. 2012). Ethical approval for the survey was granted by the 
HSRC Research Ethics Committee (REC 5/13/04/06) and the National Department 
of Health (J1/14/45).  
7.3.2 Measurements 
Disability  
Disability was measured by Activities of Daily Living (ADLs). The ADLs - a set of 
daily self-care activities that assess the need for help with personal care activities such 
as eating, bathing, and dressing. Older people who reported being able to perform 
ADL activities without any difficulties were categorized as independent, whilst those 
who reported a difficulty in at least one activity were categorized as dependent (Klijs 
et al. 2011). ADL measures are important because they indicate the need for social 
and health care services (Cambois et al. 2008; Jitapunkul & Chayovan 2000).  
Diseases 
The SAGE questionnaire collected information on a range of diseases. The presence 
of diseases was self-reported. The respondents were asked if they had been 
diagnosed or been told by a health professional that they had a particular diseases. 
The diseases asked were; arthritis, stroke, angina, diabetes, chronic lung disease, 
asthma, depression, and hypertension. For example in the case of arthritis the 
questions was asked as “Have you ever been diagnosed/told you have arthritis (a diseases of 
joints, or by other names rheumatism or osteoarthritis), and for diabetes - ‘Have you ever been 
diagnosed with diabetes (high blood sugar)?’  
7.3.4 Analysis 
Disability prevalence by disease was estimated from individual level data on the 
presence or absence of specified diseases, age and gender. An attribution tool 
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developed by Nusselder and colleagues (European Health Expectancy Monitoring 
Unit 2010; Nusselder & Looman 2004) was used to attribute disability to diseases.  
Assumptions: The assumptions made when estimating cause-specific disability 
prevalence by cause using cross-sectional data are: first, the distribution of disability 
by causes (diseases) is explained entirely by diseases identified during the survey and 
the background risk; second, this distribution is proportional to the distribution  of 
risk of becoming disabled in the time-period preceding the survey; third, all 
individuals of a particular age are exposed to the same background disability risk; 
fourth, the causes of disability and background risk act as independently competing 
factors.  
Additive hazard regression model 
The attribution tool is based on multivariate additive regression model which allows 
for the estimation of disability prevalence by cause. The model takes into account 
comorbidity and the fact that individuals who do not report any diseases may have 
disability (referred to as ‘background risk’). More details about the attribution tool are 
previously explained (European Health Expectancy Monitoring Unit 2010; Nusselder 
& Looman 2004).  
The regression model is specified as follows: 
η−
∧
−= ey 1  
∑+=
d
dda Xβαη  
Where 
∧
y  is the estimated probability that the person is disabled, and the observed 
disability (y) follows a binomial distribution, e  is the base of the natural logarithm 
and η  the linear predictor. The latter is defined as the sum of the background hazard 
by age ( aα ) and the cause-specific hazards of disability dβ  (also called the ‘disabling 
impact’ or ‘disease effects’) for the diseases )(d  that are present in the respondent 
(given by the dummy variables dX ). A single model was fitted for both genders since 
the log-likelihood ratio test for gender differences in background and disease risks 
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was not statistically significant. Further, reduced rank regression (RRR) was done to 
test if disabling impact ( dβ ) varied with age (Yee & Hastie 2003; Nusselder & 
Looman 2004). From the result, adding one rank did not improve the fit of the 
model, and hence, the above equations were used in further analysis. Model fitting 
was programmed in statistical package R version 2.7.1 (European Health Expectancy 
Monitoring Unit 2010; Nusselder & Looman 2004). 
Disability prevalence by diseases 
Disability prevalence by cause depends on both the prevalence of diseases - dX  and 
disabling impact - dβ  (discussed above). The attribution of disease )(d  is: 
∧
yX dd ).( ηβ  and of background is
∧
ya ).( ηα . The total number of disabled 
individuals by cause or background would be obtained by adding the diseases specific 
or background attribution of all the individuals. The prevalence of disability by 
disease is obtained by dividing the total number of diseases-specific disabled persons 
by the total number of individuals.  
7.4 Results 
Table 7.1 and Figure 7.1 show that disability increases with age. At age 50, a fifth of 
men (21 per cent) and a quarter of women (26 per cent) have activity limitations, and 
at age 80 more than half (55 per cent – women and 53 per cent men). It is also 
evident from Figure 1 that the prevalence of disability is only slightly higher in 
women than men, and there are no strong gender differences across the age groups.   
The contribution of disease to disability prevalence depends on both disabling 
impacts and prevalence of diseases. Table 7.2 shows the disabling impacts of diseases 
for men and women. In men, stroke, arthritis and cataracts had the highest 
significant disabling impacts. Depression also had a high disabling impact (0.3), 
though not significant. In women, stroke, arthritis, angina, diabetes and lung disease 
had the highest disabling impacts. Figure 7.2 shows that background risk increases 
with age and there are no major gender differences except at the oldest ages where it 
is higher in women than men.  
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Table 7.3 & Table 7.4 are reporting the same results. The difference is that Table 7.3 
presents results as ‘fraction of disabled’ whilst in Table 7.4, it is ‘fraction of total 
population’. Overall, similar diseases namely; arthritis, stroke, hypertension and 
diabetes were the most important contributors to the prevalence of disability in both 
men and women. In men and women aged 60 to 69, arthritis accounted for 19 and 
22 per cent respectively, which is more than double that of cardiovascular diseases 
combined. Cataracts also had a huge contributed among the oldest men. The 
disabling impacts and contributions of diseases to disability prevalence are further 
illustrated in Figure 7.3 & Figure 7.4, respectively. 
7.5 Discussions  
This is the first study to investigate the contribution of specific diseases to the 
burden of disability in South Africa. The results show that across all ages 
musculoskeletal and cardiovascular diseases are the main contributors to disability for 
both men and women. The important musculoskeletal disease was arthritis, whilst 
cardiovascular diseases included hypertension, stroke and angina. For both genders, 
arthritis was the leading contributor because of its high prevalence and disabling 
impact. On the other hand, hypertension contributed mostly by its high prevalence in 
both men and women.  
The results from this study are in line with previous studies which also found that 
musculoskeletal and cardiovascular to be important contributors to disability 
(Nusselder, Looman et al. 2005; Klijs et al. 2011; Picavet & Van Den Bos 1997; 
Jagger, Matthews et al. 2007; Nusselder, van der Velden et al. 1996). Diabetes also had 
significant disabling effect in women and high prevalence in both genders. This has 
also been found in previous studies (Jagger et al. 2003; Klijs et al. 2011; Jagger, 
Matthews et al. 2007). In South Africa, the burden of diseases due to diabetes has 
been found to be unacceptably high (Bradshaw et al. 2007). The results from this 
study further suggest that diabetes also contributes much to disability, especially in 
older women. Cataracts in oldest men also had a significant disabling impact and 
high prevalence. Previous studies had also found that sensory diseases, and in 
particular eye problems contributed significantly to the burden of disability(Chen et 
al. 2014).  
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With regards to background risk, the results are in contrast to a recent from China 
(Chen et al. 2014) which also used the attribution technique. In that study, they found 
a minimal contribution of background factors. The reason was that the causes of 
disability were directly assigned by health professionals (doctors) in the China 
Disability Survey used by that study. Consequently, much lesser disability was 
attributed to background in that study (Chen et al. 2014), since much of it could be 
attributed to specific conditions. In this study, the high background risk suggests that 
other conditions and/or frailty (Fried et al. 2001; Campbell & Buchner 1997)are also 
important contributors to disability at the old ages. The method of directly 
assignment is different from self-reports used in the SAGE survey (Kowal et al. 
2012).The former is more accurate than the latter.  The use of self-reports in the 
SAGE survey which is used in this study might lead to an overestimation or 
underestimation of disability and disease. This has also been found in previous 
studies, particularly with reference to arthritis  (Kriegsman, Penninx et al. 1996). 
Considering the high prevalence, it is possible that arthritis was over reported in the 
SAGE survey. Notwithstanding, this probable bias in diseases estimate may be 
cancelled off by the resultant bias in disability impact which operates in the opposite 
direction (Klijs et al. 2011). In this study there were no significant gender differences 
in the causes of disability i.e. the same diseases were causing disability in both 
genders. Consequently, the same regression model was fitted for both men and 
women. Other studies (Chen et al. 2014) also found no variation in attribution of 
disability to disease by gender.   
The results from this study might not be generalized to the institutionalised 
populations in South Africa, since the SAGE survey excluded this population 
segment from its sample. It is possible that the contribution of diseases to disability 
among institutionalized populations might be different from the results presented in 
the study (Klijs et al. 2011). Further, although we do not have data on burden of 
disability inside institutions, it is likely to be higher than the prevalence from this 
study. According to  the 1996 census (Phillips & Noumbissi 2004), only three per 
cent of population were dwelling in institutions. It is unlikely that this percentage 
might have changed drastically over the past years. Hence, the exclusion of 
institutionalized populations is unlikely to cause a significant bias on the results of 
this study. Another limitation is that the list of diseases considered might not be 
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exhaustive. In other words, other diseases not accounted for in this study might be 
having a considerable contribution to disability. Mental health conditions such as 
dementia have been found to be strongly associated with disability onset (van Gool 
Kempen et al. 2005; World Health Organization 2008; Klijs et al. 2011). According to 
the WHO (World Health Organization & Alzheimer’s Disease International 2012), 
dementia is the leading cause of years of life lost due to disability in less developed 
countries, and the second greatest globally. Due to aging, it is projected that the 
prevalence and numbers of people with dementia will further increase especially 
among the ‘oldest old’, in countries undergoing demographic transition (WHO & 
Alzheimer’s Disease International 2012; UNFPA & HelpAge International 2012). It 
is recommended that this be included in among the causes of disability in future 
studies.  
This study is important in that it identifies causes of disability which can become 
immediate possible entry points for policy and programmatic interventions aimed at 
reducing the onset and burden of disability in the population. Further, addressing the 
primary cause of disability is the most effective way of achieving the largest 
population level reductions in disability burden (Klijs et al. 2011).  Specifically, the 
results indicate that the causes of disability to be targeted are musculoskeletal and 
cardiovascular diseases.  Since these conditions have their antecedents in the younger 
ages, it is important to design and implement prevention programmes in younger and 
middle aged people targeting the risk factors for these particular diseases. The WHO 
(World Health Organization 2011) has come up with the ‘best buys’ interventions 
which are highly cost-effective and feasible to implement within the resource 
constraints of low to medium income countries (LMIC). These interventions are 
aimed at lowering the risk of common chronic conditions. One straightforward 
example is reduction of salt intake as a prevention measure for hypertension (World 
Health Organization 2011). A reduction in hypertension, in turn, reduces the risk of 
other cardiovascular conditions such as stroke and ischaemic heart disease. Another 
important entry point of intervention is to reduce the degree to which diseases cause 
disability i.e. disabling impacts (Klijs et al. 2011). This can be achieved through 
interventions such as lifestyle interventions e.g. exercise programmes (Rejeski, Marsh 
et al. 2009; Klijs et al. 2011) and home visits (Stuck, Egger et al. 2002). All these 
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interventions are urgently needed given the rapid aging process underway in low to 
medium countries including South Africa.  
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Table 7.1 Characteristics of the sample by age-group and sex (%) 
Variable  
Men Women 
50-59 60-69 70-79 > 80 50-59 60-69 70-79 > 80 
Disabled ® 21.3 31.1 42.0 52.9 25.9 33.0 44.4 53.8 
No schooling  32.7 31.9 25.6 43.3 29.3 38.5 30.6 59.8 
Primary 24.2 34.4 25.6 40.5 30.4 32.7 29.8 20.5 
Secondary 31.1 21.6 41.9 7.4 35.7 22.6 36.5 16.0 
Tertiary 12.1 12.1 6.9 8.9 4.5 6.2 3.1 3.6 
® 1+ Activity of Daily Living (ADL) limitations 
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Table 7.2 Disabling impact of disease by sex for South Africa 
 β  SE 95% CI p-value 
Men     
Arthritis 0.38 0.06 (0.26; 0.51) <0.001 
Stroke 0.50 0.15 (0.21; 0.80) 0.001 
Angina 0.07 0.09 (-0.10; 0.24) 0.397 
Diabetes 0.05 0.07 (-0.08; 0.18) 0.426 
Lung disease 0.23 0.17 (-0.10; 0.56) 0.177 
Asthma 0.18 0.10 (-0.01; 0.37) 0.061 
Depression 0.30 0.15 (-0.01; 0.60) 0.054 
Hypertension 0.01 0.04 (-0.06; 0.08) 0.793 
Cataracts 0.23 0.11 (0.00; 0.45) 0.047 
Women      
Arthritis 0.33 0.04 (0.24; 0.41) <0.001 
Stroke 0.26 0.13 (0.01; 0.50) 0.044 
Angina 0.19 0.09 (0.02; 0.36) 0.030 
Diabetes 0.18 0.07 (0.05; 0.31) 0.007 
Lung disease 0.32 0.16 (0.02; 0.63) 0.038 
Asthma 0.07 0.09 (-0.10; 0.24) 0.400 
Depression 0.16 0.10 (-0.04; 0.36) 0.124 
Hypertension 0.06 0.03 (0.00; 0.13) 0.069 
Cataracts 0.05 0.08 (-0.11; 0.21) 0.528 
β – beta coefficient (Hazard); SE – Standard Errors; CI – Confidence Intervals 
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Table 7.3 Contribution of disease to prevalence of disability – fraction of 
disabled (in % points), by sex and age, South Africa 
 50-59 60-69 70-79 > 80 
Men     
Arthritis 16.90 18.91 9.91 9.64 
Stroke 3.51 4.23 2.66 3.33 
Angina 2.29 1.62 0.73 0.62 
Diabetes 2.93 3.12 2.35 1.68 
Lung disease 1.82 1.85 1.12 0.48 
Asthma 2.31 1.15 0.46 0.74 
Depression 2.01 1.19 0.80 0.34 
Hypertension 4.09 3.12 2.30 1.34 
Cataracts 1.01 1.05 1.26 1.61 
Women      
Arthritis 25.97 22.08 13.59 8.69 
Stroke 3.86 1.56 2.47 1.65 
Angina 2.04 1.82 1.23 0.61 
Diabetes 3.18 3.10 3.08 0.84 
Lung disease 1.90 1.39 0.95 0.50 
Asthma 1.36 1.34 0.60 0.20 
Depression 2.55 1.15 0.41 0.35 
Hypertension 3.76 4.03 2.75 1.50 
Cataracts 0.75 1.16 1.41 0.73 
NB: diseases with highest contribution in each age group are put in bold  
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Table 7.4 Contribution of disease to prevalence of disability – fraction of 
total population (in % points), by sex and age, South Africa 
 50-59 60-69 70-79 > 80 
Men     
Arthritis 3.36 5.53 4.19 3.91 
Stroke 0.70 1.24 1.13 1.35 
Angina 0.47 0.49 0.32 0.26 
Diabetes 0.59 0.92 1.00 0.69 
Lung disease 0.36 0.54 0.47 0.20 
Asthma 0.43 0.31 0.18 0.28 
Depression 0.41 0.36 0.35 0.14 
Hypertension 0.93 1.04 1.11 0.62 
Cataracts 0.19 0.29 0.51 0.62 
Women     
Arthritis 7.12 7.64 6.11 5.52 
Stroke 1.06 0.54 1.11 1.05 
Angina 0.58 0.65 0.57 0.40 
Diabetes 0.88 1.08 1.39 0.54 
Lung disease 0.52 0.48 0.43 0.31 
Asthma 0.35 0.43 0.25 0.12 
Depression 0.72 0.41 0.19 0.23 
Hypertension 1.18 1.60 1.42 1.10 
Cataracts 0.20 0.38 0.61 0.44 
NB: diseases with highest contribution in each age group are put in bold 
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Figure 7.1 Prevalence of disability by age and sex, South Africa 
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Figure 7.2 Background hazards for men and women, South Africa 
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Figure 7.3 Disabling impacts of diseases4 by sex, South Africa 
 
 
 
 
 
 
 
  
                                                          
4 Catar  -  Cataracts, Hypert - Hypertension, Depres - Depression, Asthm - Asthma, Strok - Stroke, 
LungD - Lung disease, Athr - Arthritis, Agnin - Angina, Diab - Diabetes 
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Figure 7.4 Contribution of disease5 to prevalence of disability (in % 
points)6, by age and sex, South Africa 
 
  
                                                          
5 Catar  -  Cataracts, Hypert - Hypertension, Depres - Depression, Asthm - Asthma, Strok - Stroke, 
LungD - Lung disease, Athr - Arthritis, Agnin - Angina, Diab – Diabetes 
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Chapter 8 Concluding Remarks 
 
This thesis sought to describe the health status and wellbeing of older people in 
South Africa. This was achieved through estimating health expectancies based on 
various measures of health. This is the first study to estimate healthy expectancies 
using different health measures in South Africa. The results of this study shed light 
on the health status of older people. The purpose of this chapter is to sum up the 
findings of this study and suggest some policy recommendations. 
8.1 Summary of findings 
The first paper focused on sexual health which was assessed using sexual activity as a 
measure. Sexual health is a crucial yet neglected area of elderly people’s overall health 
and quality of life. The results show that sexually active life expectancy has increased 
over the period 2005-2012 for both genders and across all age categories. This means 
that old people remain sexually active and sex must be de-stigmatized and not treated 
as a taboo among old people. Traditionally, there is a misconception that only young 
people are sexually active. As a result, sexual health programmes are mainly targeted 
at ‘young’ people i.e. those within the ‘reproductive age group’ (15-49).  The results 
from this study challenge this myth and demonstrate the need to target older people 
with sexual health programmes and interventions. This is important especially given 
that people are aging with HIV, and hence the need to broaden the targeted age 
spectrum to include the older ages. 
The present findings show that during the period from 2005 to 2012, there was 
‘compression of morbidity’ in older South Africans. This is a positive finding which 
implies that older people are actually spending more of their remaining years of life in 
self-perceived good health. The policy implication of this important finding is that 
older people should continue to be engaged in all social and economic activities e.g. 
labour participation as this would capitalize on this ‘wealth dividend’ associated with 
healthy aging. Older people can continue to contribute to society in various forms 
since they are living for extended periods in good health. Although aging is naturally 
associated with decline in health and function, many older people are still able to live 
an active, healthy, and productive live even up to the oldest ages (Olshansky et al. 
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2011; Christensen, McGue et al. 2008; Perls, Silver et al. 1999). The findings from this 
study confirm these observations, and give an optimistic view of aging. In the pursuit 
of healthy aging, it is recommended that health promotion and disease prevention 
programmes be implemented targeting chronic conditions, and with the aim of 
compressing morbidity and disability into a shorter duration of lifetime towards the 
end of lifespan. There is need to emphasise a life course approach since most of the 
chronic conditions have their antecedents in the younger ages. Overall, there is 
internal consistency between the two measures i.e. sexual health and self-rated health 
from SABSSM data, in that the trends for both measures are in the same positive 
direction.   
From SAGE data, objective (functional limitations – ADL and IADL) and subjective 
(self-rated heath, happiness and quality of life) measures, were used to estimate 
health expectancies (Papers 3 & 4). Overall, the results show that health expectancies 
measured by subjective measures were greater than those measured by objective 
measures, although there is an exception in the case of quality of life. The reason is 
that quality of life is a broader measure which in fact encompasses or summarises all 
the other measures. The study could not show trends in the health expectancies since 
data only come from a single time point (i.e. SAGE wave I). Nonetheless, the 
variations in the results from these measures confirms the need for using multiple 
measures in measuring health since health is a complex multidimensional concept 
(World Health Organization 1946). Each of these measures is important as it refers 
to a different phase of disease and disablement process, and as a result, different 
trends can be observed (Christensen, Doblhammer et al. 2009). Therefore, it is 
important to monitor each of these measures across time, and to evaluate if there is 
an improvement or decline in the health status of older people. The study went on a 
crucial step further to look at the contribution of specific disease to disability (Paper 
5). This piece of analysis is important in identifying specific disease to target in 
ameliorating disability. According to the results, musculoskeletal and cardiovascular 
diseases should be prioritised as they were the most contributors to disability in both 
men and women. 
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8.2 Strengths and limitations 
The study utilized two datasets i.e. SAGE and SABSSM. The two datasets were 
complimentary in strengthening the methodological basis of the study. SAGE is the 
first comprehensive nationally representative study to be conducted in South Africa 
specifically targeting older people. The survey collected detailed information covering 
a wide range of health measures. Unfortunately, although SAGE is designed to be 
prospective longitudinal study, only baseline data collected between 2007 and 2008 
were used in this study since the next wave (II) is still to be conducted. Thus, 
essentially the data available is cross-sectional, and as a result no time trends could be 
derived. This limitation was to an extent mitigated by SABSSM survey data which 
brings a trend dimension to the analysis. This is a repeated cross-sectional survey, 
and the data used in this study were for the period 2005 – 2012. It was therefore 
possible to examine trends in health outcomes based on this data. Further, in 
SABSSM the same wording of questions, research design, sampling procedures and 
methodology is used in each survey round. This makes it possible to make 
comparisons across surveys. The downside of SABSSM was that the surveys are 
primarily focused on HIV surveillance in the general population, and as such, data 
collected mainly pertain to behavioural factors and HIV related outcomes. Only two 
measures were appropriate to be used in this study for the calculating health 
expectancies, namely; sexual health – measured by sexual activity, and self-rated 
health. It was therefore possible to examine trends in these two measures. More 
importantly, it was feasible to test the hypothesis of compression or expansion of 
morbidity based on self-rated health measure (Paper 2). It would be of great interest 
to do the same i.e. test these hypotheses based on ‘objective measures’ e.g. disability 
(ADLs) collected in SAGE. This will only be possible in the next waves of SAGE. It 
is also reasonable to recommend that questions on sexual health be included in 
SAGE questionnaire. This is important as it will be an important addition to the 
conceptual framework used for this research. In this case, it will be possible to 
establish the relationships between sexual health, quality of life, functionality and 
diseases. The results from Paper 1 suggested that presence of chronic conditions 
significantly reduced sexual activity in men.  
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The other strength of this study is that it applied a broader conceptualization of 
health, based on WHO framework (World Health Organization 1946). In this line, 
several health measures were used which included; sexuality health, self-rated health, 
functional limitations, happiness and quality of life. This is a key strength in that it 
was possible to give a comprehensive analysis of health, and cross-validation of 
results based on the various measures. Methodologically, this thesis adds value in that 
it uses several approaches which include the Sullivan method, attribution technique 
and logistic regression models, in order to produce robust results.  
The study also had some limitations. The one which has been mentioned in almost 
all the five papers is the exclusion of institutionalized populations from the two 
surveys which are both household based, and consequently from the analysis in this 
study. It can generally be suspected that the health status and wellbeing of the people 
living in institutions will be different from those in the population. Therefore, it is 
important to include them in analysing health expectancies to avoid getting biased 
estimates. Unfortunately, there is no information on the health status of 
institutionalized population in South Africa. However, the effect of excluding 
institutionalized populations in the study is negligible because the proportion is small. 
Another limitation of this study is that it does not drill down to specific subsystem 
components. In other words it does not decompose health expectancies for 
provinces, race groups, socio-economic status (SES) and other differentials apart 
from sex. The reason for this is that there are no life tables disaggregated by these 
variables in South Africa. Health expectancies are used as a policy tool to analyse 
inequalities across subgroups. Hence, it would be of interest to policy makers to get 
estimates stratified by these sub-categories.  
8.3 Future research 
A recommendation made in in Paper 2 to add a disability question to the next round 
of SABSSM surveys is currently being considered by the survey technical team at the 
HSRC. This means it would be possible to analyse trends in health expectancies 
based on objective measures in the future. It is hoped that the results of this study 
can stimulate debate and interest among researchers to further study aging and health 
issues in Africa and South Africa. More studies are needed to provide evidence for 
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policymakers on possible interventions that can be made to advance the health of 
elderly people. There is an urgent need for concerted effort from all sectors to start 
thinking and planning for an aging society, given the future projections of the aging 
process in developing countries. Future research can also expand on the measures 
used in this study. An important extension is to look at mental health aspect – and 
hence derive Mental Health Free Life Expectancies (MHFLE). This is because 
mental health and cognitive decline is an important challenge among older people in 
developing countries. There is also need to use longitudinal data in the estimation of 
health expectancies and for monitoring trends over time. In this study though, an 
attempt in monitoring trends over time was attempted using the SABSSM repeated 
cross-sectional surveys. However, the ideal data to use for this purpose will be from a 
longitudinal design. Based on such data, it would be possible to estimate transition 
between health states and recovery rates from e.g. disability. This form of analysis 
will further validate the findings from this study. 
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Appendices 
 
Appendix 1: Supplementary results from attribution (paper 5) 
Additional Model Results 
 
Further results from the attribution tool are shown below 
 
[1] "> > > OUTPUT PART 1: DATA INSPECTION AND DOCUMENTATION < < <" 
[1] "selection:" function(){Crossdat[  ,]} 
[1] "number of cases and variables after selection:" 
[1] 3622   13 
[1] "first five records:" 
           1:age10m 2:ADL 3:Female 4:Arthr 5:Strok 6:Angin 7:Diab 8:LungD 9:Asthm 
10:Depres 
1558009001       50     1        1       1       0       0      0       0       0         0 
1558018401       60     0        2       1       0       0      0       0       0         0 
1558018402       50     0        1       1       1       0      0       0       0         1 
1558018501       50     0        1       0       0       0      0       0       0         0 
1558018502       70     0        1       0       0       0      0       0       0         0 
           11:Hypert 12:Catar 13:OralH 
1558009001         0        0        0 
1558018401         0        0        0 
1558018402         0        0        0 
1558018501         0        0        0 
1558018502         0        0        0 
 
[1] "ageclasses are in column number:" 
[1] 1 
[1] "original name:" 
[1] "age10m" 
[1] "disability is in column number:" 
[1] 2 
[1] "original name:" 
[1] "ADL" 
[1] "population is in column number:" 
[1] 3 
[1] "original name:" 
[1] "Female" 
[1] "column numbers for diseases:" 
 [1]  4  5  6  7  8  9 10 11 12 13 
[1] "list of names:" 
 [1] "Arthr"  "Strok"  "Angin"  "Diab"   "LungD"  "Asthm"  "Depres" "Hypert" "Catar"  
"OralH"  
  optimization method is Nelder-Mead  
[1] "attributions based on fitted values" 
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[1] "machine readable copy of the result" 
 
[1] "> > > OUTPUT PART 2: DESCRIPTIVE CALCULATIONS < < <" 
[1] "Start of calculations" 
 
[1] "prevalence of disability per age class:" 
    50     60     70     80  
0.2351 0.3242 0.4373 0.5356  
 
[1] "numbers by disability and age class:" 
         50   60   70   80 
  0 1220  788  350  111 
  1  375  378  272  128 
 
[1] "numbers of diseases:" 
 Arthr  Strok  Angin   Diab  LungD  Asthm Depres Hypert  Catar  OralH  
   841    138    218    356     87    163    113   1110    166    366  
 
" > OUTPUT PART 3: RESULTS FROM THE SIMPLE ADDITIVE REGRESSION MODEL (SL) <" 
 
 [1] "deviance at initial values:" 
[1] 4214 
[1] "run 2 (NM) 4131.51613676089" 
[1] "Mon Oct 20 06:24:38 2014" 
 
[1] "    XXXXX     output for simple linear model:     XXXXX     " 
 
Call: 
[1] "disab~age5+Diseases,family=adhaz,data=Crossdat,weight=wgt" 
 
Coefficients: 
                   beta stderrs      CIlow   CIhigh p-value 
age550          0.16078 0.01326  0.1347912  0.18677      NA 
age560          0.25073 0.02001  0.2115155  0.28995      NA 
age570          0.43869 0.03533  0.3694376  0.50795      NA 
age580          0.64894 0.06862  0.5144351  0.78344      NA 
DiseasesArthr   0.35027 0.03604  0.2796322  0.42090  0.0000 
DiseasesStrok   0.36573 0.09483  0.1798510  0.55160  0.0001 
DiseasesAngin   0.11927 0.05975  0.0021549  0.23639  0.0459 
DiseasesDiab    0.12487 0.04773  0.0313240  0.21842  0.0089 
DiseasesLungD   0.27600 0.11260  0.0553004  0.49670  0.0142 
DiseasesAsthm   0.09885 0.05999 -0.0187409  0.21644  0.0994 
DiseasesDepres  0.19540 0.08270  0.0332983  0.35750  0.0181 
DiseasesHypert  0.04967 0.02520  0.0002769  0.09906  0.0487 
DiseasesCatar   0.09761 0.06254 -0.0249697  0.22020  0.1186 
DiseasesOralH  -0.07870 0.02967 -0.1368579 -0.02053  0.0080 
 
Residual degrees of freedom: 3608  
Residual deviance: 4131.51  
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[1] "> > > OUTPUT PART 3b: POPULATION SPECIFIC LINEAR MODELS7 < < <" 
 [1] "     XXXXX     model A: background hazards different:     XXXXX" 
 [1] "deviance at initial values:" 
[1] 4208 
 
[1] "run 2 (NM) 4122.6024449716" 
[1] "run 3 (NM) 4122.52776492205" 
[1] "disab~age5+Diseases,family=adhaz,data=Crossdat,weight=wgt" 
[1] "     parameters:" 
                   beta stderrs     CIlow   CIhigh p-value 
age51.50        0.17968 0.01882  0.142785  0.21656      NA 
age51.60        0.27050 0.02711  0.217365  0.32364      NA 
age51.70        0.44614 0.04581  0.356361  0.53592      NA 
age51.80        0.78871 0.09943  0.593830  0.98359      NA 
age52.50        0.14523 0.01708  0.111761  0.17870      NA 
age52.60        0.22909 0.02716  0.175865  0.28232      NA 
age52.70        0.44195 0.05404  0.336025  0.54787      NA 
age52.80        0.46670 0.08893  0.292402  0.64100      NA 
DiseasesArthr   0.34712 0.03616  0.276249  0.41799  0.0000 
DiseasesStrok   0.36163 0.09343  0.178507  0.54474  0.0001 
DiseasesAngin   0.11368 0.05924 -0.002431  0.22979  0.0550 
DiseasesDiab    0.12270 0.04776  0.029084  0.21632  0.0102 
DiseasesLungD   0.27324 0.11272  0.052306  0.49418  0.0153 
DiseasesAsthm   0.10635 0.06038 -0.011984  0.22469  0.0782 
DiseasesDepres  0.18795 0.08148  0.028245  0.34765  0.0211 
DiseasesHypert  0.04292 0.02524 -0.006556  0.09239  0.0891 
DiseasesCatar   0.10111 0.06219 -0.020790  0.22301  0.1040 
DiseasesOralH  -0.08149 0.02988 -0.140052 -0.02293  0.0064 
[1] "     deviance and df:" 
[1] 4122.26 
[1] 3604 
 
[1] "     XXXXX     model D: disease effects different:     XXXXX" 
 [1] "deviance at initial values:" 
[1] 4205 
[1] "run 2 (NM) 4121.79769415582" 
[1] "run 3 (NM) 4120.04157217676" 
[1] "run 4 (NM) 4119.91599837619" 
[1] "disab~age5+Diseases,family=adhaz,data=Crossdat,weight=wgt" 
[1] "     parameters:" 
                      beta stderrs     CIlow   CIhigh p-value 
age550            0.160848 0.01326  0.134857  0.18684      NA 
age560            0.250349 0.01996  0.211233  0.28947      NA 
age570            0.439610 0.03534  0.370339  0.50888      NA 
age580            0.644463 0.06888  0.509454  0.77947      NA 
DiseasesArthr.1   0.336084 0.04376  0.250308  0.42186  0.0000 
DiseasesStrok.1   0.251344 0.12372  0.008844  0.49384  0.0422 
DiseasesAngin.1   0.184334 0.08432  0.019075  0.34959  0.0288 
DiseasesDiab.1    0.181178 0.06656  0.050728  0.31163  0.0065 
DiseasesLungD.1   0.333498 0.15436  0.030950  0.63605  0.0307 
DiseasesAsthm.1   0.064381 0.08189 -0.096129  0.22489  0.4318 
DiseasesDepres.1  0.160260 0.09913 -0.034039  0.35456  0.1060 
                                                          
7 Coded as; 1 – Females 2 – Males 
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DiseasesHypert.1  0.076775 0.03252  0.013038  0.14051  0.0182 
DiseasesCatar.1   0.043163 0.07564 -0.105090  0.19142  0.5682 
DiseasesOralH.1  -0.063558 0.03996 -0.141877  0.01476  0.1117 
DiseasesArthr.2   0.361710 0.06192  0.240350  0.48307  0.0000 
DiseasesStrok.2   0.498751 0.15185  0.201124  0.79638  0.0010 
DiseasesAngin.2   0.052885 0.08294 -0.109671  0.21544  0.5237 
DiseasesDiab.2    0.038238 0.06350 -0.086231  0.16271  0.5471 
DiseasesLungD.2   0.210750 0.16348 -0.109679  0.53118  0.1974 
DiseasesAsthm.2   0.149358 0.08995 -0.026947  0.32566  0.0968 
DiseasesDepres.2  0.299346 0.15504 -0.004526  0.60322  0.0535 
DiseasesHypert.2  0.002683 0.03546 -0.066821  0.07219  0.9397 
DiseasesCatar.2   0.207222 0.11026 -0.008894  0.42334  0.0602 
DiseasesOralH.2  -0.094397 0.04239 -0.177488 -0.01131  0.0260 
[1] "     deviance and df:" 
[1] 4119.88 
[1] 3598 
 
[1] "summary comparisons:" 
[1] "p-value for differences in disease effects:" 
[1] 0.311 
[1] "p-value for differences in background hazards:" 
[1] 0.055 
[1] "p-value for differences in background hazards given difference in disease effects:" 
[1] 0.162 
[1] "p-value for differences in disease effects given difference in background hazards:" 
[1] 0.54 
 
[1] "> > > OUTPUT PART 5: ATTRIBUTION OF DISABILITY BY DISEASE < < <" 
$`differences in background hazards` 
$`differences in background hazards`$`1` 
              50      60       70       80 
nn       883.000 667.000 386.0000 147.0000 
disab    238.746 227.404 171.9738  87.7485 
backgrnd 135.609 147.022 129.7078  75.9192 
Arthr     62.007  50.214  23.3638   7.6227 
Strok      9.210   3.543   4.2436   1.4440 
Angin      4.862   4.135   2.1141   0.5362 
Diab       7.590   7.059   5.2905   0.7330 
LungD      4.531   3.157   1.6351   0.4354 
Asthm      3.251   3.035   1.0343   0.1763 
Depres     6.090   2.618   0.6997   0.3044 
Hypert     8.982   9.158   4.7280   1.3178 
Catar      1.787   2.633   2.4312   0.6405 
OralH     -5.172  -5.171  -3.2743  -1.3808 
 
$`differences in background hazards`$`2` 
              50      60       70      80 
nn       712.000 499.000 236.0000 92.0000 
disab    141.715 146.513  99.1744 39.9561 
backgrnd  92.545  96.251  80.2112 32.6414 
Arthr     23.953  27.711   9.8243  3.8507 
Strok      4.973   6.201   2.6375  1.3314 
Angin      3.243   2.366   0.7228  0.2485 
Diab       4.150   4.566   2.3339  0.6728 
LungD      2.580   2.706   1.1092  0.1931 
Asthm      3.276   1.688   0.4570  0.2962 
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Depres     2.851   1.744   0.7914  0.1353 
Hypert     5.793   4.566   2.2763  0.5350 
Catar      1.427   1.540   1.2504  0.6423 
OralH     -3.074  -2.826  -2.4395 -0.5906 
 
[1] "as fraction of disabled:" 
[1] "no differences in parameters" 
[1] "1" 
                50       60        70        80 
backgrnd  0.534973  0.62299  0.746144  0.837447 
Arthr     0.275259  0.23117  0.137683  0.102652 
Strok     0.040885  0.01630  0.025064  0.019450 
Angin     0.022379  0.01976  0.012934  0.007487 
Diab      0.033954  0.03274  0.031439  0.009951 
LungD     0.020137  0.01456  0.009657  0.005849 
Asthm     0.013348  0.01292  0.005635  0.002189 
Depres    0.027759  0.01238  0.004238  0.004192 
Hypert    0.045682  0.04834  0.031941  0.020371 
Catar     0.007597  0.01162  0.013734  0.008248 
OralH    -0.021973 -0.02277 -0.018469 -0.017837 
[1] "2" 
                50        60        70        80 
backgrnd  0.670033  0.671879  0.802995  0.858480 
Arthr     0.157780  0.178139  0.099836  0.073785 
Strok     0.032812  0.039928  0.026852  0.025585 
Angin     0.022168  0.015785  0.007620  0.004923 
Diab      0.027563  0.029582  0.023892  0.012977 
LungD     0.017021  0.017417  0.011281  0.003697 
Asthm     0.019965  0.010024  0.004293  0.005236 
Depres    0.019304  0.011524  0.008275  0.002652 
Hypert    0.043716  0.033620  0.026505  0.011697 
Catar     0.009009  0.009479  0.012175  0.011762 
OralH    -0.019371 -0.017377 -0.023723 -0.010794 
[1] "differences in background hazards" 
[1] "1" 
                50       60        70        80 
backgrnd  0.568007  0.64652  0.754230  0.865191 
Arthr     0.259721  0.22081  0.135857  0.086869 
Strok     0.038576  0.01558  0.024676  0.016456 
Angin     0.020364  0.01818  0.012293  0.006110 
Diab      0.031791  0.03104  0.030763  0.008354 
LungD     0.018978  0.01388  0.009508  0.004961 
Asthm     0.013615  0.01335  0.006014  0.002009 
Depres    0.025507  0.01151  0.004069  0.003469 
Hypert    0.037620  0.04027  0.027492  0.015018 
Catar     0.007486  0.01158  0.014137  0.007299 
OralH    -0.021665 -0.02274 -0.019039 -0.015736 
[1] "2" 
               50       60        70        80 
backgrnd  0.65303  0.65695  0.808789  0.816933 
Arthr     0.16902  0.18913  0.099061  0.096374 
Strok     0.03509  0.04233  0.026595  0.033321 
Angin     0.02289  0.01615  0.007288  0.006219 
Diab      0.02928  0.03116  0.023533  0.016838 
LungD     0.01820  0.01847  0.011184  0.004832 
Asthm     0.02312  0.01152  0.004608  0.007413 
Depres    0.02012  0.01191  0.007980  0.003386 
Hypert    0.04087  0.03117  0.022952  0.013390 
Catar     0.01007  0.01051  0.012608  0.016075 
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OralH    -0.02169 -0.01929 -0.024599 -0.014781 
 
[1] "as fraction of total population:" 
[1] "no differences in parameters" 
[1] "1" 
                50        60        70        80 
backgrnd  0.138444  0.205812  0.330929  0.450592 
Arthr     0.071234  0.076369  0.061065  0.055232 
Strok     0.010580  0.005385  0.011116  0.010465 
Angin     0.005791  0.006528  0.005737  0.004028 
Diab      0.008787  0.010817  0.013944  0.005354 
LungD     0.005211  0.004810  0.004283  0.003147 
Asthm     0.003454  0.004267  0.002499  0.001178 
Depres    0.007184  0.004091  0.001880  0.002256 
Hypert    0.011822  0.015971  0.014166  0.010960 
Catar     0.001966  0.003838  0.006091  0.004438 
OralH    -0.005686 -0.007523 -0.008191 -0.009597 
[1] "2" 
                50        60        70        80 
backgrnd  0.142678  0.208687  0.337376  0.454496 
Arthr     0.033598  0.055330  0.041946  0.039063 
Strok     0.006987  0.012402  0.011282  0.013545 
Angin     0.004720  0.004903  0.003201  0.002606 
Diab      0.005869  0.009188  0.010038  0.006870 
LungD     0.003625  0.005410  0.004740  0.001957 
Asthm     0.004251  0.003113  0.001804  0.002772 
Depres    0.004111  0.003580  0.003477  0.001404 
Hypert    0.009309  0.010442  0.011136  0.006193 
Catar     0.001918  0.002944  0.005115  0.006227 
OralH    -0.004125 -0.005397 -0.009967 -0.005715 
[1] "differences in background hazards" 
[1] "1" 
                50        60        70        80 
backgrnd  0.153578  0.220422  0.336030  0.516457 
Arthr     0.070223  0.075283  0.060528  0.051855 
Strok     0.010430  0.005312  0.010994  0.009823 
Angin     0.005506  0.006200  0.005477  0.003647 
Diab      0.008596  0.010584  0.013706  0.004987 
LungD     0.005131  0.004733  0.004236  0.002962 
Asthm     0.003681  0.004550  0.002679  0.001200 
Depres    0.006896  0.003925  0.001813  0.002071 
Hypert    0.010172  0.013731  0.012249  0.008964 
Catar     0.002024  0.003948  0.006298  0.004357 
OralH    -0.005858 -0.007752 -0.008483 -0.009393 
[1] "2" 
                50        60        70        80 
backgrnd  0.129979  0.192888  0.339878  0.354798 
Arthr     0.033641  0.055532  0.041628  0.041856 
Strok     0.006984  0.012428  0.011176  0.014471 
Angin     0.004555  0.004742  0.003063  0.002701 
Diab      0.005828  0.009150  0.009889  0.007313 
LungD     0.003623  0.005424  0.004700  0.002099 
Asthm     0.004601  0.003382  0.001936  0.003219 
Depres    0.004005  0.003496  0.003354  0.001471 
Hypert    0.008136  0.009151  0.009645  0.005815 
Catar     0.002004  0.003085  0.005298  0.006981 
OralH    -0.004318 -0.005664 -0.010337 -0.006419 
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Reduced rank regression (RRR) 
Reduced rank regression (RRR) was conducted to test whether disabling impacts (βd) 
vary by age. The output below shows that reduced rank regression  - RRR 1 and RR2 
were not necessary.   
RRR =1 
 
RRR=2 
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Appendix 2: Supplementary research on Aging co-authored by candidate 
The candidate took part in supplementary work on Aging in South Africa which is 
related to the PhD project. This is presented in the form of four published articles in 
this section: 
1. Phaswana-Mafuya, N., Peltzer, K., Chirinda, W., Kose, Z., Hoosain, E., 
Ramlagan, S., Tabane, C. & Davids, A. (2013) Self-rated health and associated 
factors among older South Africans: evidence from the study on global ageing 
and adult health. Glob Health Action 2013, 6: 20936 - 
http://dx.doi.org/10.3402/gha.v6i0.20936  
2. Nancy Phaswana-Mafuya, Karl Peltzer, Witness Chirinda, Zamakayise Kose, 
Ebrahim Hoosain, Adlai Davids & Shandir Ramlagan (2013). Self-reported 
prevalence of chronic non-communicable diseases and associated factors among 
older adults in South Africa. Glob Health Action 2013, 6: 20936 - 
http://dx.doi.org/10.3402/gha.v6i0.20936  
3. Phaswana-Mafuya, N., Peltzer, K., Ramlagan, S., Chirinda, W. & Kose, Z. 
(2013), ‘Social and health determinants of gender differences in disability 
amongst older adults in South Africa’, Health SA Gesondheid 18(1), Art. #728, 9 
pages. http://dx.doi.org/10.4102/hsag.v18i1.728   
4. Phaswana-Mafuya, N., Peltzer, K., Chirinda, W. & Kose, Z.  (2013). Clustering 
of Chronic Non-communicable Disease Risk Factors among older Adults in 
South Africa. Glob Health Action 2013, 6: 20680 - 
http://dx.doi.org/10.3402/gha.v6i0.20680    
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